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Steam Engines for Driving Dynamo-Electric Machines. 


The dynamo-electric machine is in reality but an appa- 
ratus for converting energy, supplied to it under the form 


|other ordinary purposes, an engine scarcely ever needs to 


| 


cylinder. There is always some condensation going on in 


‘anticipate fluctuations greater than from thirty to fifty | that end of the cylinder from which the steam is being ex- 


|per cent. of the whole load. 


under ordinary circumstances, the engine in 


It may be urged that hausted, and this means a loss of heat, for when the steam 
an | is again admitted into this end, it becomes chilled in part 


of mechanical motion by a steam engine or other source | electric lighting installation is net called upon to adapt | by giving off heat to re-evaporate the water resulting from 


of motive power, into energy of another kind—electricity 
—that is itself to be subsequently transformed into other 
forms, such as light, motion, etc. It is only a natural con- 
sequence, therefore, that the satisfactory and complete 
solution of any problem involving the use of a dynamo- 


| ats supply of power to such great variations ; but there 


'remains, nevertheless, the constant, impending danger 
of the circuit being suddenly opened and as suddenly 
'closed, which would in reality coll for this require- 
| nent, 


Aside from this requirement, there are others 





FIG. 1.—ARMINGTON & SIMS ELECTRIC LIGHT ENGINE—FRONT VIEW. 


electric wachine—especially electric lighting—so far from 
depending altogether on the perfection of the dynamo- 
electric machine itself, or of the lamps or other accessories 
which go to make up a *‘ system,” should depend largely 
on the quality of the energy out of which the electricity 
is to be evolved; that is to say, the excellence of the power 
and of the conditions under which it is delivered to the 
dynamo-electric machine. 

The majority of electricians were somewhat slow to rec- 
ognize the relation, it must be admitted. They seemed 
to ignore entirely the importance of the réle played by the 
steam engine in electric lighting. They had no suspicion 
that the requirements of an engive for driving dynamo- 
electric machines were vastly different from those of an 
engine suitable for driving tie machinery of a factory, 
and in the selection of an engine for an installation, any 
good engine with a reputation, and whose requirements 
conformed with those of standard engineering practice, 
seemed worthy of consideration. However, practical ex- 
perience with engines has taught electricians since then 
to realize the direct and powerful influence which the be- 
havior of a steam engine has on the success, not to speak 
of the economy of results, of an electric light installation. 

The same experience also disclosed in an unmistakable 
manner the defects inherent in each type or class of 
engine, while it pointed out to the mechanical engineer a 
new and fruitful field wherein to apply his inventive 
skill. 


The problem which the mechanical engineer is required | 
tosolve in designing a steam engine adapted for driving | 


dynamos, is one which is well calculated to tax his skill, 
to wit: The rotation must be even and uniform; the 
speed produced must be maintained perfectly and constantly 
steady, under any variations of load from zero to the maxi- 
mum duty of the engine, and no matter how quickly the 
variations take place. The latter portion of this proposi- 
tion emphasizes the importance of providing sensitive and 
accurate regulating devices. The task which such a re- 
quirement as the above imposes on the regulating devices 
may be appreciated by the fact that when used for 


which are not of lower importance, and which the 
designer must keep in mind. That of economy is, indeed, 
of almost paramount importance. The economy of first 


cost dictates simplicity of construction and compactness, 


this condensation. While endeavoring to obviate all losses 
of heat energy in the steam from the above causes, the de- 
sign of the engine should aim to the .use of the steam to 
the greatest advantage by providing for expansive work- 
ing, which is a well-established principle of economy. The 
pressure éxerted by steam in a cylinder may be considered 
as identical with the effort made by a compressed gas to 
expand in bulk. If the pressure is maintained until the 
piston reaches the end of the cylinder and until the ex- 
haust begins, the expansion takes place outside, and ata 
period of the motion of the piston when any pres- 
sure which it can exert by expansion is of no value 
in producing motion, but on the contrary is likely 





to oppose the return movement of the piston. On 
the other hand, if we *‘cut off” the supply of steam when 
the piston has moved only a certain distance, say one-half 
|or one-fourth of its stroke, then the steam in the cylinder 
|can expand in bulk and exert a pressure due to this expan- 
| sion, which is therefore utilized while the steam is econo- 
|mized at the same time. The pressure of expansion 
| diminishes rapidly, but there is added to this the momen- 
|{um acquired by the moving (reciprocating) parts under 
| the influence of the full pressure at the beginning of the 
| stroke, so that the effort exerted on the crank will remain 
| constant. 

The conditions of efficiency and of economy so ‘far 
| enumerated are not peculiar entirely to engines intended 
| for driving dynamo-electric machines, for they have been 
| realized to a very satisfactory degree in the best types of 
| automatic cut-off engines. But we come now to another 
| desideratum or requisite, and in many respects the most 
|important, namely, high speed, which is dictated by sev- 
eral reasons and which forms the chief characteristic of 
the engine designed especially for driving dynamo-elec- 
tric machines, This requisite is interesting from the fact 
that it involves asomewhat radical departure from standard 





So does the economy in repairs, which calls in addition for | 


strength of material and solidity of arrangement, so as to 
| afford durability. The economy of fuel demands a thor- 
ough consideration of the principles which guide the best 
| recognized practice among engineers. 

| The first and most self-evident principle of economy is 
evidently to prevent all waste of steam heat at the cylin- 
der, and radiation or conduction must be guarded against. 
It is also important to prevent or at least to reduce as 
‘much as possible the condensation of the steam in the 


FIG. 2—ARMINGTON & SIMS ELECTRIC LIGHT ENGINE.—-VIEW SHOWING VALVE GEAR. 


practice—a departure which has not yet received the sanc- 
tion of the more conservative engineers. 

The first reason which calls for high speed of piston in 
steam engines for electric lighting plants is the necessity 
of even and uniform rotation of crank stated above, 


The best steam indicator fails to indicate the uniformity 
or want of uniformity in the motion of the piston, but an 
electric lamp is an ‘‘ indicator” which tells it with readi- 
ness and precision, simply because the dynamo wavers 
and staggers, s0 to speak, under every variation of sp ed 
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aa the soiahe of current fluctuates correspondingly. It 
was Mr. Edison who first learned the value of the electric 
lamp as an indicator, and it was he also who first profited by 
its lessons and made the first experiments with engines run 
at a speed that looked like recklessness in the eyes of many 
engineers, Mr. Edison found that when his dynamos were 
driven from aslow engine, with countershafting, the lamps 
told him by a slight wavy flicker that the engine slacked a 
trifle just as it passed over each ‘‘ dead centre.” Now it is 
easy to reason that this defect must disappear in propor- 

















short its sides 
slipping to a 
countershafts, 
_ convergent belts,each of which allows a certain amount 


minimum. 


of slipping, and we can doubly appreciate the adaptability | 


of the high-speed engine, 


will still be sufficiently , parallel to reduce | opinion by the fact that nearly all the engines now laying 
Compare this with the use of claim to special adaptability for electric lighting plants 
which as a rule necessitate the use of long are of the high-speed variety. 


THE ARMINGTON & SIMS ENGINE. 
We have selected this well-known engine as the first in 


| our analysis of the construction and merits of the various 


There is another reason which argues in favor of high | typesof steam engines suitable for driving dynamce-electric 


speed, This is a potent one, for it reaches into the pocket | machines, because the uniform success attending its use 


book—that of economy. We have alluded above to the | everywhere, and the favorable reputation which it ¥ 
fact that condensation in the exhaust end of the cylinder| won among American electricians and also abroad, 
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FIG. 3.—LARGE TYPE ARMINGTON & SIMS ENGINE.—FRONT VIEW. 


tion as the speed is increased. 


and our dynamo at 1000, then if the engine slackens as it | the water takes place when fresh steam is admitted. 
passes over the dead centre say one-tenth of a revolution, we concede that the amount of condensation going on in a} given a brief illustrated description of 


If our engine runs at 50/ leads to a waste of steam heat, because re-evaporation of | various parts of Europe, 


If 


Fia. 5. 


gives it a place of command- 
We have already 
this engine 


ing interest in this connection. 


there will be two revolutions of the dynamo slackened. If | | given time with a given surface and with given alterna-|in a previcus issue (Sept. 1 ult.). in our article on ‘ The 


the dynamo is to be driven ata still greater speed, as is | tions of temperature is a certain definite amount, then we | Edison sy8tem on board steam vessels,” 
revolutions affected | 


not infrequent, the number of 
by the slackening of the engine will necessarily be greater. 
Now, suppose the engine shaft runs at the same speed 
as the armature, as in the steam dynamos of Mr. Edison, 
in which the crank rod of the engine is coupled to the 
armature shaft. Assuming tor convenience that each rota- 
tion of the engine involves the same pericd of slackening, 
the result affects each rotation of the armature precisely 
alike, and thus uniformity is attained. It is believed by 
many practical engineers, moreover, that with short strokes 
and high piston speed, this period of slackening is practically 
eliminated, and that the motion is in fact approximately 
as even as that of the turbine, which has no dead centres. 
This.smoothness of rotation is attained, too, without ne- 
cessitating the use’of large balance wheels, as is the case 
with slow engines. The balance wheel may be very much 
smaller and yet its regulating power will be as great or 
greater, simply because the speed is increased, The bal- 
ancing power of a fly-wheel varies in direct proportion 
with the weight, but according to the square of the velocity 
of the wheel. It is clear, therefore, that an increase 
in velocity makes up readily for a decrease in weight, 
The use of a smaller fly-wheel and the short stroke which 


results from high speed lead to compactness, so that the | 


engine is proportionally small for its power and requires 
much less space. 


There are many other reasons which argue the 
adaptability of high-speed engines for this class of 
duty. Their better adaptability to their work is one of 


the foremost. Here again space is economized. 





FIG. 4.—-_LARGE TYPE ARMINGTON & SIMS ENGINE.—BACK VIEW. 


| water pipe. 


can reason on the economy of high speed by comparing 
the loss of steam heat by re-evaporation to a leak in a 


water pipe the proportion of the loss by leakage may be 
very great, but if, on the other hand, the water flows rap- 


idly through the tube the proportion of loss is much | 


If the water moves very slowly through the | 


but we feel cer- 
tain that a more complete description with illustrations 


| will be acceptable to our readers. 


The Armington & Sims Co., of Providence, R. I., who 
are the makers in this country, manufacture two distinct 
types of the engine, differing somewhat in outward ap- 
pearance, but which embody the same valve, movement, 


smaller, and the greater the rate of flow of the water the | regulating-gear, etc. 


greater the economy realized. So with the steam engine. 


|The more quickly the steam is worked through the cylin- | 
the | 


der, the more promptly it does its work, so to speak ; 
less the loss from re-evaporation, 
The requisite of high speed, of course, leads to im- 


portant incidental considerations which the designer and | 


the constructor must bear in mind. There is naturally a 
greater tendency to wear and tear in the high-speed 
engine, specially when it has to do continuous duty for 
days, and even weeks, as in the hands of Mr. Edison, The 
vibrating impulses which result from the sudden darting 
of the piston at the beginning of a stroke, and its equally 
sudden stop at the end, must be provided for by good pro- 
portioning and proper balancing in the moving parts. 
Friction, it need scarcely be said, must be avoided and 
eliminated as much as possible, and in case of continuous 
working it becomes incumbent to provide for automatic 
lubrication. 

We have now briefly reviewed the problem of steam 
engines for driving dynamo-electric machines. The analy- 
sis of the requirements of the most suitable engine for 
electric lighting purposes leads us by a logic of its own, as 


The en-|it were, in the direction of high-speed engin: s, notwith- 





The smaller type, shown in Figs. 1 and 2, is more es- 
pecially adapted to high speed, and is more particularly ap- 
plicable to electric lighting purposes. It is made of various 
sizes—A, B, C, etc.—ranging from 15 to 75 horse-power or 
above. The horse-power is calculated by the usual for- 
mula on the basis of an initial pressure of 80 pounds per 
square inch, cutting off at one-fourth stroke. With higher 
pressures the power obtained will of course be greater. 
The engines are made so as to admit of being worked at 
the highest pressure, the strength of parts being calculated 
for very excessive strains. The larger type or single disc- 
engine shown in Figs. 3 and 4, so called because the crank- 
pin is attached to a single disc, instead of two, as in the 
smaller or double disc type, is adapted for all classes of 
work. These engines may he used single, with 
varying according to size, from 7 to 250 hor e-power, or 
they may be combined in pairs, in which case the power 
is doubled. 

The bed of the Armington and Sims engines 
modified ‘** Tangye” bed approximating c oh 
Porter-Allen engine bed. It is cast very 


power 


is a slightly 
to the 
heavy with ribs 


lengthwise and crosswise inside, so as to insure strength 
g g 
The cylinder (Figs. 5, 6,) is independent of 


and stiffness. 
































gine can be either speeded up sufficiently to admit of di-;| standing the contrary opinion of many able engineers | the bed, to which it is fastened by studs screwed from 


rect connection to the armature shaft, 
events be bolted direct. 
its attendant complication 
Moreover the hi 
smaller driving pulleys admissible. 

vantages deriving from this are great. 


and annoyance is avoided. 


cases, here as well as elsewhere. 
gh speed of the engiae renders the use of | many situations where slower moving engines would prove | ‘electric light type, which 
The immediate ad- | useful, and it might be even preferable to high-speed en- | | interest 
Only we contend that it is the exception rather | | bearings for the crank 
We feel warranted in expressing this bed 


The dynamo can | gines, 
be placed quite near the engine, and though the belt be than the rule, 


or it can at all However, while avowing our preference for the high speed | inside. 
In this way the countershaft with engine, we are bound to admit that circumstances alter changes are to be made. The slide bars are made solid, and 
There are undoubtedly | their surfaces are large and carefully fitted. 





This facilitates its removal in case repairs: or 


In the 
is the type of particular 
present connection, the main 
shaft are formed by ‘the 
by the figures (1, 2). A 


in the 


itself as shown 
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glance at these figures shows that these two bearings 


are remarkably close to each other, and the weight seems 
well distributed on both sides of the point where the 
power is conveyed to the shaft. 
of solid steel, and the bearings are rather large in propor- 
tion to the power of the engine in everv case, so that the 
liability to uneven wear is reduced. The cheek-pieces are 
adjustable, and the least wear can readily be taken up 
without taking apart. Instead of a crank there 
are two discs between the bearings, both being 
connected firmly together by the crank-pin. It is 
by making these discs thin and by reducing the 
space between them for the crank-rod that the 
main bearings can thus be brought so closely together. 
These discs are “loaded” so as to provide effectual 
balance for the moving parts. Each end of the shaft car- 
ries a balance wheel, which can also be used to belt from. 
This equalization of weight on either side of crank shaft 
prevents lateral strain, and with large bearings close to 
each other. as in this case, is very favorable to high speed. 

The cylinder, steam chest and valve seat, Fig. 5, are 
made from one casting, with valve chest accessible by 
removing a cover as shown in Fig. 6. This, besides the 
convenience it affords in construction, permits easy access 
to these parts to the engineer, in case re-setting is required, 
or to make repairs. The valve (Fig. 7) is of the hollow yis- 
ton variety with double ports. This style of valve is rather 
generally condemned by engineers. It has nearly always 
failed to give satisfaction whenever used in steam engines, 
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because of its ter:dency to leak sooner or later. But Messrs. 


lathe. It has now been in use for over two years in 
many of their engines, and without giving rise to leakage, 








which speaks well enough for it. The thick end-portions 
of the piston valve (V, Fig. 5) slide into cylindrical spaces at 
each end of the steam chest (S S), so that the body of the 
valve itself is entirely surrounded by live steam, and is 
therefore ‘* balanced.”” The steam from the valve is 











| the cylinder port. 
Armington & Sims have adopted it, as being on the) 
whole the simplest and least liable to get out of order, while | 
it is also the easiest to repair or replace in case it does event- | 
ually get out of order, because it can be worked in the | p p shown by the dark broad lines. 


which forms the valve seat, as shown clearly in the figure. | 
From this cavity the steam can pass readily into the ex- 
haust cavities E E at either end the moment the en- 








OIL HOLE 


In the position shown in the figure the 
right-hand cylinder port connects directly into the exhaust 
cavity. The valve V is just admitting steam into the | 
cylinder port at the other end, at A through the ports. 
The port in the valve 





test this feature of the Armington & Sims engine. 


et 


port is increased and the steam is admitted quickly at the 
beginning of the stroke of the piston. The makers claim 
that this valve, as constructed by them, will maintain the 


The shaft itself is made larged portion of the piston valve moves sufficiently to clear supply of steam up to the point of cut off with more 


certainty than any other. This claim is certainly well 
justified by the indicator cards obtained from these engines, 
some of which are reproduced below. They ‘ indicate” 
perfection , itself in the admission line, which is exactly 
and truly vertical, as well as inthe steam line, which is as 
truly horizontal, while the two corners have a sharpness 
which will challenge admiration. 

The point of cut-off is regulated by the travel of the valve 
and this is controlled by the governor. This governor, or 
‘‘ automatic cut-off regulator,” as it is called, depends on 
the centrifugal motion of weights, which motion causes a 
change in the ‘ resultant” excentricity of the excentric 
that operates the valve, whereby the travel of the valve is 
moditied. 

In the Corliss engine, where the speed is slow, the 
weights take the form of fly-balls, rotating around a verti- 
cal spindle, whose speed is multiplied by belting or gear- 
ing, but in this case, the speed of the shaft itself is suffi- 
cient to insure positive movements and so the weights are 
made to revolve around it. They are attached to one of 
the balance wheels. The weights 1, 1 (Fig. 8, 9), are hinged 
to this wheel, and are controlled by spiral springs that 
normally press the weights toward the centre of the 
wheel. The excentric is made double. The outside one 
D slipping on the inner one, is provided with excentric 





straps to which the valve rod is attached and is connected 
by a lever (3), with the end of one of the weights. The 
inner excentric C is also free to moveon the shaft B. It 
is provided with two ear pieces shown by dotted lines, 
each of which is connected with one of the weights by an 
arm (2). 

It is evident that when the speed of the engine shaft is 
great the weights tend to move by centrifugal force 
toward the circumference of the wheel in opposition to the 
springs, until they come in contact with the rim of the 
wheel. This is one extreme of the action of the regulator 
(Fig. 8). In this situation the “ resultant” excentricity is 
least of all and the travel of the slide valve is most limited. 
The result is that the steam is cut off sooner. When the 
speed slackens, as for instance from increase of load, the 
weights fall back toward thecentre under the influence of 
the springs, and the motion of the inner excentric with 
respect to the outer one causes the resultant excentricity 
to be increased. The valves travel farther, and the 
point of cut-off is delayed. Steam at full pressure follows 
the piston for a greater distance, and thus the load is com- 
pensated for. The point of cut-off may thus be delayed 
to seven-tenths of the stroke, The “lead” of the valve 
itself remains constant, regardless of the motion of the 
weights. The sensitiveness of this mode of governing is 
marvelous. It responds to a change of load 
instantly, and with absolute precision, as has 
been demonstrated on many occasions in elec- 
tric-light plants. We regret that we have not space 
here to detail a few of the experiments made by experts to 
In one 


admitted into the cylinder ports from the ports on the ends | at the other end is also just receiving steam from the steam | ©? the circuit of a dynamo-electric machine feeding 
of the valve. In this way the necessity for making the| chest, which passes through the valve and finds its way | fTty-one lights was instantly opened, thus removing the 


cylinder ports converge toward each other is obviated. | into the same cylinder port. 


In this way the amount of 


They run almost in a direct line into thé cylindrical cavity | steam admitted into the valve and delivered to the cylinder 


whole load, aad yet no change of speed was discernible. 


(CONTINUED ON PAGE 192,) 
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The Dangers of the Are Light. 





It was long ago established by statistics, though figures 
are said to lie, that a man runs fac more danger in passing 
along the streets of a city than in spending his nights and 
lays the year round on board railroad cars or in traversing 

he stormiest seas. Recently, too, the public has been told 
at the dangers of the streets are greatly increased by 
he practice of stringing electric wires above the side- 
walks, crossing in every direction and surrounding many 
edifices like a network. When only telegraph wires were 
used, the practice did not attract so much’ public 


complaints were heard, and now that wires for the a 


by the Times of this city on the last two Sundays. These 
articles are neither more nor less than a direct and bitter 
attack on the arc light system, especially in cases where 
aerial wires are used. They appear under the sensational 
headings, *‘Sudden Death in the Air,” and ‘‘ Wires that 
Burn and Kill,” and their general tenor may be judged 
from the following quotation : 

‘** Conflagration and death are threatened by every inch 
of the big arc light wires, of which hundreds of thousands 
of feet are strung up all over the city. They are a con- 
stant menace to the lives of those who walk beneath them, 
and to the permanency of the stately buildings whose 
architectural beauties they veil and mar. They are liable 
to kill, with the lightning’s suddenness and uncertainty, 
the fireman who directs a stream of water across them ; 
and, now that means have been found for doubling the 
time of exposure to their mischievous power by the use of 
‘storage batteries,’ their facilities for slaughter are to be 
extended to the household, the theatre, the workshop and 
the church.” 

This is choice reading for nervous folk, and when it is 
strengthened in its appeal to fear by about three columns 
of reported accidents, its effect is probably all that the 
writer desired. 

In the first article, reference is made to the views of an 
electrical expert of world-wide reputation, who has en- 
tirely abandoned experiment with the arc light as hope- 
less. No great acumen is required to determine that this 
expert is Mr. Edison, whose dislike of the are light is 
matter of common knowledge. The argument put in his 
mouth by the writer is that it is necessary to work the 
arc lights by the “series” method, the current from 
the dynamo passing through each lamp _ consecu- 
tively, so that the pressure required for one 
lamp is that required for all the lamps in the circuit 
together. This well-known fact Mr. Edison contrasted 
with the fact that the incandescent lamps with which his 
own name is universally associated are worked on the 
parallel or multiple arc method, so that whereas in the 
former case, if 40 lamps of 30 volts each were used, the 
pressure would be 1,200 volts, in the latter case, no matter 
how many lamps were used, the pressure for each single 
lamp would only be its own requirement. Mention is also 
mace of the restriction by English law, under which 
electric light companies are limited toa pressure of 300 
volts, for public lights; and referring to the conductivity 
of water, Mr. Edison says: 

‘* Suppose the man standing on wet ground, grasping 
with wet hands a metal nozzle, making in this way a con- 
nection with an are light wire somewhere near the 
dynamo, where the pressure is greatest, the insulation on 
the wire would be instantly destroyed—for the force of 
the current is sufficient to pierce a plate of glass half an 
inch thick—and the death-dealing spark would reach the 
man and kill him infinitely quicker than thought.” 

The interview with Mr. Edison closes with some remarks 
of his, expressing his objections to storage batteries. 

Following up this article came another last Sunday, in 
which the opinions elicited from members of the New York 
Fire Department were reported with regard to the 500 | 
miles of electric wire for arc lights suspended over the city. 
Fire Commissioner Van Cott said: ‘‘I have always from 
the very start of this arc light system for street illumina- 
tion been conscious of the dangers it involved and have 
been opposed to allowing the wires for it to be strung up 
as they are all over the city;” and he related how the ef- 
forts to secure an ordinance driving the wires underground 
had failed, Chief Engineer Bates next gave his opinion to 
the reporter that he didn’t see why the are light wires could 
not, like the others, go underground, but he also contrib- 
uted the cheering and wonderful information that, in spite 
of all these tremendous and imminent dangers to which the 
firemen were exposed by these illuminating wire, not one of 
the men had been killed. Chief John Bresnan was likewise 
able to report a full muster, but from. what he narrated it 
is not a little strange that any memberof the service 
survives to tell the tale. 

Allowing for the exaggeration natural in the articles 
of a reporter, who thinks he has secured a paying assign- 
ment and wants to make the most of it, the fact remains 
that the public mind is in a state of alarm, and has had 
some ground for its fears. An evidence of the manner 
in which some people look upon the arc light may be 
learned from a case heard in the Superior Court, Special 
Term, this week, although a shrewd suspicion is allow- 
able that the ‘swelling preludes” of the Times were 
peculiarly timely, and were intended to lead up to this 
case. Two years ago, Mr. John Tuttle, No. 59 
West Twenty-fifth street, on his own behalf, as 
well as that of his neighbors, brought suit against the 
Brush Electric Illuminating Company to remove their poles 
from before his door. He obtained an injunction at first 
against the company, restraining them from maintaining a 
pole in front of his house, but it was vacated ; and it was 


e witnesses were Mr. E. H. Johnson, the electrical engi- 


attention, but when telephone wires were added, loud] not until this week that the case came to trial. Among 


system of electric lighting swing overhead along every side- 
walk, the feeling has become general that something by 
way of improvement, prevention or cure must be tried. 
It is to this feeling that the rise of so many underground 
cable companies is due, and if anything were required to 
fan into flame the public uneasiness and discontent it can 
certainly be found in such articles as have been published 


neer, well known in connection with the Edison Company ; 
Mr. Edison himself; Mr. A. A. Hayes, Secretary of the 
Brush Co.; Mr. W. H. McGrath, and Mr, F, L. Pope. 
The evidence drawn. out. seems to have puzzled 
the lawyers, but was not particularly new or 
striking. It went chiefly to establish the admitted fact 





that when their insulation is defective the arc light wires 








become very dangerous, and that exposure to the air in- 
creases the danger, from the liability of the insulating 
material to wear out. Mr. Edison gave it as his opinion 
that the whiteinsulating material used for covering elec- 
tric light wires is liable to rot, and that the dark material 
becomes brittle. Evidence was given that in Europe arc 
light wires are laid underground and operated with satis- 
faction. The case has not yet been summed up. 

We note that a preliminary injunction has been obtained 
by Mr. Grosvenor F. Lowrey, attorney for Mr. Henry N. 
Smith, restraining the United States Illuminating Com- 
pany from erecting a pole and stringing wires in front of 
lots in Forty-third street, near Fifth avenue, where Mr. 
Smith is about to build a large apartment house. A motion 
for the continuance of the injunction was heard by Judge 
Ingraham, in the Superior Court Chambers (Friday), but 
we have not yet heard the result. Mr. Ashbel H. Barney 
also objects to the presence of poles and wires of the 
United States Illuminating Company in front of his 
premises, at Park avenue and Thirty-eight street. In a 
suit brought by him in the Supreme Court, his attorney, 
Mr. Edward Patterson, has obtained a preliminary injunc- 
tion against the company. 

We cannot help thinking that the public would feel 
reassured were it to know, as it ought, that the arc light 
companies are anxious to put their wires underground, 
and are looking for a system that will enable them to do 
so. Itis not the fault of the companies that hitherio they 
have been unable to satisfy themselves with respect to the 
pre-eminent merits of any system yet invented. 

— em cee 
Bogus Cable Dispatches. 


By no means the least interesting chapter in the history 
of literature is that which comprises its forgeries and 
frauds, going back to a very early period of civilization 
and coming down to the latest times when journalism has 
added its quota of impositions on public credulity. Our 
readers are familiar with the stories of Chatterton and 
Ireland, and they do not need to be reminded of the 
Shapira version of Deuteronomy, the Sun hoax with re- 
ference to alleged discoveries in the moon, and of other 
familiar instances such as the ‘‘ Roorback” hoax, a cam- 
paign move against Mr. Polk in 1844; the spurious procla- 
mation of President Lincoln, published by some New York 
papers in 1864; and the later legend by the Herald of the 
animals breaking loose from the menagerie at Central 
Park. 

The ways in which a newspaper can gull its daily pa- 
trons, who run as they read, are numerous, and we are 
surry to express the belief that many of them have been 
thoroughly worked. Sometimes it has happened that the 
paper has not been a party to the deception, but has itse!f 
been ‘‘sold.” This is in part the case probabiy with re- 
spect to the bogus cable dispatches, about which some 
striking revelations have been made this week in a London 
court. To bogus documents and bogus correspondence. 
domestic or foreign, must now be added bogus cable dis- 
patches. 

It appears that an illustrated journal in London alleged 


| that the cable dispatches of the Central News Association 


were ‘“ padded.” The Association brought suit for libel, 
claiming that their treatment of the original messages 
was only a fair expansion. Perhaps our readers will not 
share that opinion. The originals, as produced in court, 
did not make up together more than thirty words. This 
was watered into a dispatch of over oue thousand words. 
Tie subject matter of the dispatches, dating from Mon- 
treal, was the Janding of Lord Lansdowne, and the dis- 
covery of a plot to blow him up with dynamite. Thereupon 
a young sub-editor, fortified with books, files of papers, etc.. 
went to work and elaborated a most thrilling and blood- 
curdling nariative, telling of ‘‘ intense excitement ” in the 
Dominion, ‘ startling information’ communicated to the 
Cabinet, ‘‘far more than vague hints cf danger,” an:l 
‘*‘suspicion of foul intentions on the part of the Invin- 
cibles.” Later on the scent grows warmer, and the 
romancer in that London editorial den is ‘‘ reliably in- 
formed” that the police have *‘ unearthed a most Uiabolical 
plot directed against the life ef Lord Lansdowne.” Then 
it comes to light that ‘‘ a desperate and fiendish plan was 
formed to blow up the great Allan liner.” The means to 
be employed were ‘‘ powerful dynamite machines,” made 
‘‘in the dynamite school in New York.” Fancy two or 
three columns of this stuff in the provincial papers of 
England, filling the soul of John Bull with fury and con- 
sternation ! 

In whatever manner this libel suit} may be decided, it 
suggests one or two thoughts as it stands, ‘ Special 
cables” of this description are not new, indeed the mana- 
gers of theAssociation asserted that wicked American papeis 
could beat him holiow at his own game, and make two 
columns of a brief dispatch where he would only make 
one. Still, it isa revelation to the English public of the 
extent to which they may be deceived, and we imagine 
that many of the subscribing newspapers will not relish 
the exposure of the methods of the Association. As for 
American papers, they have always been more 
noted for liberal expenditure on _ telegraphy 
than their European contemporaries, and tbere are 
several that devote largesums every week to the cabling 
of special correspondence from London, Paris, Berlin and 


other cities beyord the Atlantic. The example set by the 
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New York Herald years ago in paying not less, we ‘think, 
than $5.000 for the cabted report of a prize fight, has been 
variously and freely followed by great journals all over 
the country. The chief point to be noticed is that each 
reduction in rates has led to an increase of ‘‘ press matter” 
passing over the cables. Should rates go lower, as the 
public is promis:d will be the case when the Mackey- 
Bennett and other new cables are in working order, 
newspaper readers here and in Europe will be saved from 
the infliction of such bogus dispatches as this suit has 
exposed. 

Another view of this incident is that it shows up the 
Association in the light of a wanton disturber of the public 
peace. As though the bad feeling that exists between 
large numbers of Irishmen and Englishmen were not suf- 
ficiently intense, the two islands are agitated in this 
shamefuly gratuitous way. Wedo not wonder that ata 
meeting of the Quebec branch of the Irish National 
League on the 13th, attention was called to ‘the slander 
ous reports” of a plot against Lord Lansdowne, telegraphed 
to England and then dished up as a mess of horrors for 
unsuspecting millions who read only cheap newspapers. 
The liberty of the press is a blessing not to be lightly tam- 
pered with, but offences of this nature ought to be 
punished. 

The journal in question, Judy, has been held for trial, 
but the Sportsman, against which a similar charge for a 
like offence was brought, has had better luck, the sum- 
mons in the libel suit being dismissed after a further hear- 
ing. The plaintiffs threaten, however, to prosecute the 
Sportsman again. 
SSO Oey 
The Work of the Journalist. 





Those connected with the editorial department of a 
carefully and conscientiously conducted newspaper or 
journal occasionally find themselves asking this question : 
How mapy readers ever stop to think of the labor involved 
in preparing the matter for even one issue of a paper? 
When one looks at the bright and inviting pages, giving 
the news and happenings from ail parts of the globe; the 
handsome cuts showing to perfection some _ import- 
ant new devices, and reids the pithy editorial com- 
ment on passing events, he says, That is a evlendid 
‘‘paper,” but rarely thinks of those who spend their 
days and nights in making it what itis. Few who have 
10t bad actual practical experience can appreciate how 
much work—how much real, downright hard work—has 
to b2 done before a journal that takes pride in being what 
it professes to be is ready for the eye of the reader. It is 
easy enough to steal articles from other papers and palm 
them off as one’s own ; to put in whatever comes to your 
hand, without troubling yourself or using any judgment 
as to what should be published and what not; but every 
journalist worthy of the naine takes too much pride in his 
work to do that, He wants what he writes to be original 
and he feels that he cannot put too much work upon it—the 
best is not too good for his readers. This involves many a 
headache—many an hour of patient, painstaking, thought- 
ful application, when both body and brain are worn out 
and need rest ; but the approach of the inexorable “ pub- 
lication day” leaves him no alternative. The paper must 
go to press ; thousands of readers are expecting it, and the 
matter will have to be ready in time. 

The reading and study one has often to do to familiarize 
himself so thoroughly with a particular subject that he 
can explain it intelligently to others is well exemplified 
in the case of the article on Engines for Electric Lighting 
in the present issue. The writer of the article has em- 
ployed his spare time for the past three months in 
‘reading up” the theory and in acquainting him- 
self with 
He believes, however, that he now qualified 
to write a series of articles on this important subject that 
will do credit to both the author and the paper. He feels 
that he can explain the principles involved so clearly and 
in such simple and easy language that any intelligent 
realer can grasp them without difficulty. To treat the 
subject in this way is his aim in everything he writes, and 
the aim of THE HLECTRICAL WORLD in everything it pub- 
lishes. 

A perusal of the article referred to, in another column, 
will demonstrate whether or not this belief is well founded. 
The article in to-day’s issue is only one of the series of 
special original illustrated articles from the same pen that 
have appeared in every issue of THE ELECTRICAL WorLD 
since and including last August. 
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Relative Cost of Electric Light and of Gas. 
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Tne Rhode Island Electric Lighting Company of Provi- 
dence publishes a letter by Grant Brothers, of Olneyville, 
R. 1., giving their experience w.th the incandescent lights 
(Maxim system) furnished by the company and the cost of 
the electric light as compared with gas. Grant Brothers 
say they have had 167 lamps in use forsix months, from 
April to October—say 1,460 hours in actual use. The 
power is furnished by the Corliss engine, which drives the 
looms, the indicated horse-power being 50 without the 
electric machines and 73 with the machines running. The 
lamps were guaranteed for an average life of 600 hours. 
Omitting 20 broken in starting the machine and 7 imper- 
fect ones returned for new ones, the number of lamps 


the practical details of steam engineering. | 
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| broken in April was 9; May, 8; June, 7; July, 9; August, the gas lamps, and, consequently, that five of those lights 
| 10; September, 9; to Oct. 15, 8; total, 60. | would suffice to light the whole place most brilliantly. As 
| A breakage of 10 per month, as above, continues the let- | regards the expense of production. nothing positive has 
ter, if continued indefinitely in the future, would indicate | transpired, but I think I may safely assume that it would 
|an average life of nearly 17 months— say 4,000 hours. This | be considerably less than that of the generation of gas, 
| we do not expect, but think we are safe in counting upon | while the first outlay for machinery and conductors would 
| an average breakage of not over 18 per month of 243 hours, | not amount to a twentieth part of that required for gas 
giving a life of 9 months, or 2,200 hours. | works. There would also be another great advantage in 
Assuming the life of the lamps us 2,200 hours, we have | the electric light. It gives out no bad smell; it emits none 


Stont of 956 lamp at@1- GO cach. hours an equiv- 2382.50 | Of those elements which, in the burning of gas, are soinjuri- 
e Sy ot eeee » wet 





Attendance, 1 man, at $9 per week.....s0.c0e0----+55: 468.00 | ous to health, and explosion would be impossible. The 
F prog oo on cost.of machines, shafting, belts, 649.20 | OLY danger that would arise would be at the battery itself, 
Oil, brusbes and sundry supplies. estimatei..... ...... 180.00) but that would be at the control of competent persons; 
= P., at 1,i%, cents per H. P. per bour, for 3,360 ohn Gb and even in this respect there would be no danger, even to 
oii, ie a ee ee ae ___.___ | unskillful persons, with an apparatus of moderate size. In- 
: ; ‘ ree $2.595.70 | ternal lighting would be as practicable as external lighting, 
Cost ot aut 107 seven feet purners 8.860houry BPP... 4e| for by conductors the fluid would be conducted to every 
In Providence we should be allowed a rebate on this part of the house. The experiment performed last night 
quantity of gas, say 25 cents per thousand feet....... lw i , i > 00 pairs ec sed as 
Cost of electric lighting #9, of 1 cent per lamp per Waa, ae ~ eee eee Pelre composed as 
hour, equivalent to gas at 66 cents per thousand feet. follows: First, an outer globe of glass; secondly, 
in our case we estimate the difference of cost perannum in this globe a cylinder of charcoal, open at both 
at not over 9 ; a $590.00 / ee : : ; 
Adding this to attendance, lamps and supplies, as ~~ |ends, and plunged in the nitric acid contained in the 
above......... Pee RRS ae er 80.50 | outer globe ; thirdly in the cylinder of amalgam of zinc 
And 6 per cent. for interest on plant........ .......... . 259.68 plunged in acidulated water (with sulphuric acid). This 
We es a eee ees. og $1,740.18 | replaces the cloth in the common battery ; fourthly, in the 


which may be regarded as the actual cost per »nnum so| porcelain vase cylinder of amalgam of zinc plunged in 
far. To this should be added a depreciation account, say acidulated water. The pile was on the Pavilion de Lille ; 
of 8 per cent., $346.24; or a total of $2,086.42, which we | the two copper conductors from the two poles, are pointed 
believe to be a close estimate of the cost to us of 107 Jamps, | With charcoal, and lead to an empty globe from which the 
running or burning 3,360 hours per year, or % cents per air has been exhausted. The two fluids, on meeting, pro- 
lamp per hour, equivalent to gas at 58 cents per thousand | duce a soft but intense light. I understand that the experi- 
feet. ment was considered highly successful by the authorities 


“ 4 who were present, and it is to be repeated on a largescale. 
The People’s Telephone Co. F I . 


oN cer Should the thing work as well in a general way as it did 
At the adjourned annual meeting in this city on the 8th, | last night, and the cost be less than that of gas, which it 
of the People’s Telephone Company, the attorneys of the | must be, there will be a dreadful revolution in gas works. 
corporation reported that during the past year they have | I have heard it asserted by persons who are acquainted with 
made excellent progress in proving Drawbaugh to have | Mr. Achereau, the gentleman who performed the experi- 
been the first inventor of the telephone, and that he never | ment last night, that a company for the supply of the 
abandoned his invention, but, on the contrary, has been | electric light would realize a handsome profit on charging 
diligently working all the while to perfect the same. | only a sixth of what is now paid for gas. The strength of 
Judge Hill. the chief solicitor of the claimants, concerning | the electric light did not appear to me to exceed that of the 
the proceedings now pending in Harrisburg, Penn., where | hydro-oxygen ; but it is much more simple in the appara- 
witnesses are now being examined in sur-rebuttal, stated | tus required, and much less costly in the expense of pro- 
that the evidence thus far taken strengthens the original duction. The hydro-oxygen light requires a double and 
testimony in many particulars, and also denies and refutes | most expensive apparatus, and is only applicable to a few 
the rebutting testimony of tho opposing counsel. The treas- | localities ; the electric light may be applied externally and 
urer’s report shows cash receipts of $83,880 and disburse- | internally in any place. 
ments of $55,343 for the year ; assets, $4,364,827. These 
| do not include the value of the ownership of patents, patent | 
|rights, machinery, todls and material belonging to the 
|company. The company has no indebtedness whatever. | 7, the Kditor of The Electrical World: 
| Mr. Drawbaugh has been constantly at work perfecting | gyp: still another voice. this time from 8 iratoga, N. Y. 
| his telephones, and has invented and constructed instru- As the order of the day seems to be the claiming of the in- 
| ments of wonderful execution, for which the fol-| troduction of the fire alarm telephone system, we would 
|lowing patents have been issued or are pending in the | jie to put in our claim for the summer of 1882, introdu- 
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Fire Alarm Priority. 


| Patent Office: October 31, 1882, amplifying instru- cing the system in Dover, N. H. Please allow the honor 
/ment: October 25, 1882, transmitter; April 17, 1833, t remain with H. T. Downs until some one downs 1882. 


' two transmitters ; February 27, 1883,repeater. The follow- | 
ing additional patents have been allowed, but are not yet 
| issued : October 25, 1883. receiver ; and for transmitters on | 
| June 9 and 26 and August 1, 1883. New applications are | 
| now pending for an induction coil and no less than eight 
transmitters, exclusive of those already included. The old 
| applications of the original case filed June 26, 1880, com- 
| prise, under divisions B, C, D, E, and F, the underlying 
| claims for every known device for receivers, transmitters 
pers signaling instruments. Foreign patents have been 
| secured in England, France, Germany and Belgium. 

| sdhaneiateniaciai RS a aes 
The Infancy of Electric 
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SARATOGA SPRINGS, N. Y., Nov. 9, 1883. 


To the Editor of The Electrical World : 

Sir: The voice of Mr. C. W. Foster, from 
Texas, has been heard in Worcester, Mass., through your 
issue of Nov. 3, 1883. It isin regard to ‘** Telephone Fire 
Alarms.” Credit was given, as he says, in your issue of 
Oct. 13, to the North Pennsylvania Telephone Co. for the 
first practical inauguration of the so-called ‘ telephone 
fire-alarm system.” Mr. Foster claims for the ‘* Southwes- 
' tern Telephone Co.” the credit for the same thing in Hous- 

ton, Texas. 
In Worcester, Mass., the same arangement has been in 
| use since June or July, 1879. All the engine-houses are 


Galveston, 
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Light. 


It is not easy to remember how many years have passed 


since the earlier experiments in public with electric lights, 
'and how many difficulties have been found in the way of 
| their practical use, after sanguine inventors have been 
| quite sure of success. 
| The following letter, with the heading here given to it, 
| was published in a London journal about forty years ago, 
| in the autumn of 1843: 
GASLIGHT SUPERSEDED BY ELECTRICITY. 
A letter from Paris dated October 21 [1843] gives the fol- 
lowing interesting accountof the first public trial of an ex- 
| periment which has been more than four years in prepara- 
| tion, for fixing at a given point the electric fluid, and mak- 
|ing it applicable to the purpose of lighting the streets and 
| private houses. On oneof the bases of the statues called 
| the Pavillion de Lille, on the Place de la Concorde, a glass 
| globe of apparently 12 or 13 inches in diameter, with a 
| movable reflector, was fixed in connection with a_ voltaic 
battery, and at a little before nine o’clock the electric fluid 
was thrown into it by a conductor. At this time all the 
gaslights of the place, about 100 in number, were burning. 
As soon as the electric light appeared the nearest gaslights 
had the same dull, thick and heavy appearance as oil- 
lamps have by the side of gas; soon afterward the gas- 
lights were exti.guished, and the electric light shone 
forth in all its brilliancy. Within 100 yards of the light 
it was easy to read the smallest print ; it was, in fact, as 
light asday. Theastonishmentof the assembled multitude 
was very great, and their delight as strong as their aston- 
ishment. The estimate made by the scientific persons who 
were present was that the electric light was equal to 20 of 








connected from the central office, on one wire, by tele- 
| phone , each engine-house having a regular station, and 
all arranged so each engine-house can loop into circuit by 
| simply taking down the receiver. We a!so have a separate 
instrument on that circuit in the main office. Upon being 
notified by telephone of a fire anywhere in the city, two 
| blows are struck by means of an automatic circuit breaker 
upon the fire-alarm bells, each engine-house having such 
a bell. Upon hearing the two blows a man instantly takes 
| duwn the receiver at each engine-house, and by means or 
the instrument referred to at the centr 
always connected with the line, every engine-house is told 
| instantly the exact location of the fire. 
| The arrangement is very much appreciated here in Wor- 
_cester, and has the advantage that the fire department is 
| not annoyed by such a mob at the fire as would result if a 
‘regular fire-alarm box were struck, and so indicate to all 
| the street loafers the location of the fire, and bring them 
| there, to the great annoyance of the fire department. 

We claim the originality of the arrangement, und do 
not know of but one other place similarly equipped, that 
place being Lowell, Mass., which was copied from Wor- 
cester. E. M. WILson, Supt. Wore, Ex. 

WORCESTER, Mass., Nov. 9, 1883. 





al office, as being 
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LESS EXPENSIVE THAN PRESENTS.—When a New York 
lady was married in London the other day, over ten cable 
messages of congratulation were sent from New York, 
This is less expensive than buying bronzes and silverware, 
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(CONTINUED F FROM PAGE - 189. ) 





18.06 Ibs.; indicated horse power, 15.3. Now let us com- 


garding the success of the test. The Manchester Union 


On connecting t the wires, so as to throw on the load again pare this with another card (Fig. 15) from thesame engine | of Nov. 12, referring to the test, says that the wire 


instantly, the engine compassed it without showing the 
least disturbance from the ‘‘even tenor of its way.” The} 
actual fluctuation produced in the speed probably did not | 
exceed two per cent. of the number of revolutions per. 
minute. Nodoubt much of the excellent reputation which 
t iis engine enjoys is ascribable to the perfection of this 
regulator which presents the great merits of simplicity. 





Fia. 


It is not liable to get out of order, and above all it is not 
likely to let the engine ‘‘ run away,” a circumstance which 
occasionally occurs with the old-fashioned fly-ball device, 
from the breaking of the governor belt or other cause. 


The piston is hollow, securely fastened by a taper fit to | 


the rod, and is furnished with two snap rings, which the 
makers tind the best for service. The cross-head (Fig. 10) 
is made of cast iron with large wearing surfaces. There 
are gibs on the bottom which can be set out to any extent 


if wear takes plece. The piston-rod is fastened with a steel | 


key. 
The wrist-pin is a steel bushing flattened on the upper 
and lower surface as shownin the upper sectional view. 


This steel bushing is held in place by a steel bolt passing | 


from side to side. 

The means provided for lubrication are very simple and 
effective. For the cross heads the oil passing from the oil 
cups on the slides is distributed over the under surface of 
upper slide. A part of this oil is gathered by V shaped de- 
pression at each end of the upper surface of the cross-head 
(shown in lower part of diagram). At the point ofthe V 
is a small hole which conducts the oil to the lower 
slide where the motion distributes it. The oil 
cups used for the slide valves and also for the main 
bearings are shown in Fig. 11. As will be understood the 
supply of oil is regulated by screwing or unscrewing the 
cover and moving the plugin or out of the drip hole 
the lower end of which is visible and enables the rate of 
feed to be determined and adjusted at will. For oiling the 
crank, and wrist pins, an arrangement like that shown in 
Fig. 12 is used. 


necting rod to wipe away a drop of oil at each stroke. The) 
device used for oiling the excentric strap is of this nature, 
also. The efficacy of these oiling devices is well demon- | 
strated by the fact that they render possible a continuous 
run of several days and even weeks. One of the tests to 
which Mr. Edison subjected one of the Armington & Sims | 
engines before adopting them for his Pearl Street station 
was to run it without stopping for nearly seventeen days. 
“The proof of the pudding is in the eating,” says the 
proverb, but the proof of a good steam engine is—a 
good indicator card. As evidence of the perfect adapta- 
tion of design and skilled workmanship that characterize - 
the Armington & Sims engines we present a few of the in- 
dicator cards taken fro® different sizes of the Armington 
& Simsengine. Fig. 13 isa fac simile of a card taken from 


eng:ne No. 1,364, coupled to one of Mr. Edison’s large | 





Fie, 


dynamos, Cylinder 12 x 12 inches. Main area of piston, 
111 square inches. Speed, 350 revolutions. Mean pressure, 

45.28 lbs. Indicated H. P., 106.6. The admission and 
steam lines are perfect. The expansion line forms a very 
smooth curve. The ‘‘ cushion” curve is rather larger than 
is ordinarily the case. Now thisis one of the pecularities 
of thse engines. Fig. 14 shows a ‘diagram from 
engine No. 1,451. in which the compression or cushion 
curve rises nearly to the height of the steam line which, 

by the way, is quite short, showing that the cut off was at 
an early part of the stroke. The power developed was 
evidently small The data~are: Speed, 300; cylinder, 

8} X10; area of piston, 56,18 square inches ; mean pressure, | 


The cup is mounted on a bracket and | 
the oil drips upon a strip of lamp wick which droops down | 
just low enough to permit the tip of the oil cup on the con- | 


| that we cannot here reproduce the comments of Mr. Pray 


|gard to the problem of steam engineering and the appre- 
ciation of the merits of these engines which they call forth. 


| at the same speed. Mean pressure 42.58 Ibs. (indicated 
H. P. 36.2). These two cards show very clearly 
| the effect of increased load. The cut-off occurs much later, 
‘being delayed over twice as long, and the compression 
begins likewise twice later and does not rise to the same 
height by half. The result may be expressed by saying 
that the expansion and compression vary together and in 


15. . 


inverse proportion with the load. This peculiar result of 
course depends on the valve motion relatively to the cylin- 
der ports. 

We are of the opinion that much of the sensitive- 

ness of regulation characteristic of this engine 
is due to this peculiar coincident relation between 
expansion and compression. Let us suppose that the load 
is suddenly thrown off at the beginning of a stroke. What 
happens? Instead of cutting off at quarter stroke, the cut- 
off will occur sooner. But even admitting that the weights 
do not fly outward until the stroke is ended. On the return 
the compression will begin early, and the cushion pressure 
_will be very great. Now this pressure evidently cushions 
or dampens the motion ef the piston. Moreover while the 
cushion on the exhaust side is great, the expansion on the 
‘other side of the piston is also great, in consequence of 
early cut-off, and thus there are two causes which combine 
to retard the motion. On the other hand, the sudden in- 
crease of the load would act so as to ‘‘ expand ™ the indica- 
tor card, by causing both the expansion line and the com- 
pression line to shorten. 

It might be thought that the compression of the steam 
in the exhaust side of the cylinder would absorb energy 

| uselessly, but such is not the case. The compression simply 

stores power justasif a spring were compressed, and with 
a small amount of fresh steam it is enabled to produce a 
second stroke, 

Fig. 16, is copied by permission from ‘t Twenty Years 
with the Indicator,” by Thomas Pray, Jr., a celebrated 
expert in engineering matters. The diagram which is 
taken from an Armington & Sims engine running almost 
without load shows in an interesting manner the way in 
which the expansion and compression lines approach as 
the load diminishes inthis engine. We regret exceedingly 


on the ‘‘ moral” which these indicator cards convey in re- 


In conclusion we would state that the Armington & 
Sims engine is now manufactured in France, under the 
supervision of American foremen. Its perfurmance every- 
where elicits so much praise that it is likely arrangements 
will be made for its manufacture in other countries also. 

—— ->-- > +> 


Another Suecessful Spiral Wire Test. 





Mr. Alex. R. Benton, general manager of the American 
Spiral Telephone Wire Company of Boston, writes, under 
date of Nov. 18, as follows. 


“‘worked to a charm. Its superivrity lies in clearer 
articulation for long and short distances, and less induc- 
tion and leakage than can be found in other lines. It 
promises to become the universal wire, and already many 
of the leading companies are adopting its use.” 
oC 


Electric Lights set Gas on Fire. 


An automatic fire-alarm sounded at 6:10 o'clock on the 
evening of the 12th, from the store of Rogers, Peet & Co., 
No. 569 Broadway. When*the firemen arrived the fire 
was out, and their services were not required. The cause 
of the alarm was the ignition of an accumulation of gas 
in the show-window of the firm at Prince street and Broad- 
way. While rearranging the wires connected with the 
dynamo by which the electric lights in the store are sup- 
plied, a row of gas jets running around the top of the win 
dow were lighted, and were burning for about two hours:+ 
At 6 o’clock the electric lights were started, and the gas in 
the show-window was turned out. Ten minutes later 
there was a puff of fire in the window, which cracked one 
of the plate-glass panes and set fire to some of the goods. 
The current of electricity was switched off and the fire ex- 
tinguished with a pail of water. The rise of temperature 
in the window had set off the automatic alarm, and the 
street alarm was sent by some one in the hotel. The dam- 
age by the fire was very slight. It is believed that a quan- 
tity of gas which had escaped from a leaking pipe and had 
accumulated in the window after the lights were put out 
ignited from the electric light and caused the fire. 

——-— >+:+ > ++ 


Electrical Marionettes. 





An electrical discovery has been made which promises to 
revolutionize the whole art of acting and to make the 
stage a perfect picture of life. It has been found that the 
electrode, when brought in contact with various nerves of 
the human system, produces facial contortions, in one case 
simulating fear, in another disgust, and so on through the 
entire range of expression. Photographs illustrating thi 
wonderful discovery were exhibited at the recent Munich 
Exhibition. 

The application of this to tue stage is manifest. The 
stage manager or prompter will sit within sight of the actors 
and with insight into their facial necessities. Electrodes 
carefully fitted to the nervous systems of each actor will 
be connected by wires toa key-board in front of the man- 
ager, who will press the little knobs as he may wish to 
illustrate the various passions of the human heart. It will 
require some judgment and kncwledge, but the expense of 
hiring ten competent tragedians or comedians might be 
saved by substituting nine ‘sticks’ to be vivified by one 
well-paid prompter. 

Liveliness of action might be introduced by carrying the 
system still further and applying the electrodes tothe arms 
and legs of the actors. The irate father could then kick 
his daughter's suitor down stairs with appalling realism, 
and a fight among the supes could be made lively and in- 
teresting. 

Nay more, electrodes could be fastened to the arms of 
the chairs in the auditorium in such a way as to communi- 
cate to the average ‘‘funny bone” in each spectator’s elbow. 
and when an actor made a joke, the audience could thus 
be made not only to see it, but to explode in simultaneous 
cachination. 

This invention is to be earnestly commended, not only 
to certain actresses and actors whom we will not be so un- 
kind asto mention, but also to the managers of certain 
negro minstrels and spectacular dramas whose jokes have 
become threadbare and need galvanizing, like the dead 
frog. The world is progressing.—Philadelphia Press. 
~~ @ e+e ————s—~— 


Eleetric Lights in Theatres. 
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* We take pleasure in being able to inform you of the 
success of our long test line to Manchester and Concord, 
N H. On Saturday last we made a test from our offices 
in this city to Lowell, Manchester and Concord, in all 84 
miles of wire, one wire running through four cities, and 
six telepbones and signals, also switches. We had a party 
of gentlemen at each station, and all expressed themselves 
as surprised when we talked in the lowest voice from this 
city to Manchester and Concord. Our conversation from 
this city to Concord is as clear, and could he understood as 
well, asif you were in the same room. This line is strung 
with No. 13 wire.’ 


We find in the Boston papers appreciative notices re- 





There was quite a scare in one of the theatres in this city, 


‘the Third Avenue (McKee Rankin’s), a few nights ago, 


partly in consequence of a cry of fire, but chiefly from an- 


| other cause. The Third Avenue is the only theatre that 


has as yet adopted the electric light.- It is the only light 
used, either on the stage or in the auditorium. Now, the 
electric light has an unpleasant trick of going out quite 
suddenly now and then, leaving in a sort of Cimmerian 
darkness the place it should illuminate. It played that 
trick in the Third Avenue Theatre the night in question, 
the audience got frightened and turned toward the doors, 
some mischievous person raised a cry of fire, and there 
came very near being a dangerous panic. The lights 
blazed up again in a moment, however, and the scare 
passed off. As it works in the Third Avenue, the electric 
light is hardly a success. The chief objection is that it 
cannot be turned down or moderated in any way. When 
Clara Morris was playing Camille there a few weeks 
ago, a rather comical sort of contretemps was. noticed. 
The time was supposed to be near midnight. Armand 
entered and called for a light, and a servant brought in a 
lamp and set it before him. At that very moment and 
all through the scene the electric lights in front and on 
the stage were burning brilliantly, and the flame of the 
lamp seemed like a candle in the sunlight. The absurdity 
of it almost spoiled the scene,—N, Y. Correspondence 
Detroit Free Press, 
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CHE ELECTRIC LIGHT, | 


RomE, GA.—The cotton factory at this place is hereafter 
to be illuminated by the electric light! . 

Syracuse. N, Y.—Syracuse, N. Y., is to have a 100-light 
Thomson-Houston plant, capable of increase to 400 lights. 

WASTED CARBON.—The lost carbon in London smoke is 
estimated to be worth $25,000,000 a year. 

ANOTHER WESTERN COMPANY.—The Globe Electric Light 
and Power Company has been organized in Chicago, with 
a capital of $600,000. 

Quincy, ILL.—The Elm City Electric Light & Power 
Co. has been incorporated with capital stock of $40,000, to 
operate at Quincy, Ill. 

Rauway, N. J.—The United Globe Electric Light Com- 
pany have secured the contract to furnish a plant of fifty 
arc lights at Rahway, N. J. 

BALTIMORE’S ELECTRIC LIGHT BILL.—The city comp- 
troller of Baltimore has drawn a warrant for $14,490 to 
pay for electric light during the quarter ending October 31. 

PROVIDENCE, R. I.—The R. I. Company reports doing a 
good business ard has three mills under way for about 800 
lights. The station is doing welland increasing every day. 


AT FALL RIVER, Mass.—The Fall River Electric Light 
Co, using the Thomson-Houston system, are to have a new 
Armington & Sims engine of greater capacity than the 
present one. 





WILLARD’s Arc LAMP.—A new electric arc lamp, in- 
vented by F. L. Willard, the novelty of which is the de- 


terror on moonless nights, and the fragrant kerosene will 
no longer be a necessary evil.” 


| CAPACITY oF LARGE Ep1son Dynamos.—In our leading 
article on large dynamos, in the issue of Nov. 3, the capac- 
| ity of the Edison steam dynamo, was owing to a typograph- 
ical error, stated to be 24,000 lights of eight candle power, 
| or 12,000 of sixteen candles. As most readers interested 
‘in the subject doubtless saw at the time, this was a mis- 


take. It should have been 2,400 and 1,200 respectively. 


A New INCANDESCENT LAMP.—M. P. Tihou has shown 
a new incandescent lamp to the Industrial Society of 
Lyons, France. A chalk rod is interposed between the 
carbon points of an arc lamp, and serves to maintain the 
arc, while it is itself heated to incandescence, giving off an 
increased light, which does not vary as quickly as the cur- 
rent which feeds the lamps, and thus serves to keep the il- 
lumination steady. 

Boston’s BRILLIANCY ACCOUNTED For.—There are up- 
ward of 360 electric lamps employed in lighting Boston 
streets at a cost of 6cents pernight. They are lighted half 
an hour later in the evening than the street lamps and 
burn half an hour later in the morning. The average 
displacement of street lamps by each electric light is three 
and one-quarter lamps, which for 369 electric lights would 
make a total of 1,1991¢ street lamps that have been dis- 
placed by electric lights. 


Electric Lighting Company, of Cleveland,has been granted 


nied.by Mr. Hebard, President of the company, and a car 
was placed at their disposal by the Superintendent of the 
Delaware, Lackawanna and Western Railroad. The Co- 
reans were initiated into the manufacture of electricity 
from the beginning to the end. They inspected the test- 
ing machines and lamps ander Mr. Weston’s charge. 


LITTLE Rock LIGHTED.—Last night, says the Little Rock, 
Ark., Daily Gazette, of recent date, the first trial of the 
Brush electric light was made in the business houses along 
Markham and Main streets, There were no false attempts, 
and everything worked su\oothly as if we had been accus- 
tomed to the brilliancy of the mysterious illuminator. 
The pure and white lights made every object distinctiy 
visible for a great distance, and the gas lamps paled into 
feeble insignificance beside it. The streets were crowded 
with visitors, who were outspoken in their praise of the 
Brush illuminator. A very prosperous Brush company 
has been organized in Little Rock, and other Arkansas 
cities will follow its example. 

THE Westinghouse Machine Company, of Pittsburgh, 
report a remarkable activity in the demand for their au- 
tomatic engine. During the month of October they man- 
ufactured and shipped a total of seventy-three engines, 
representing a product of nearly $50,000. Their new 
orders during the same month aggregated over 2,000 horse 








power. Among the prominent orders were Tae New York 


Tue ARNOUX COMPANY IN CLEVELAND.—Tbe Arnoux | & Brooklyn Electric Light Co., four engines of 50 H. P. 


each ; The Arnoux Electric Light Co., of Cleveland, two 


permission to erect poles in the streets of that city, the | Of 65 H. P.; The Brush Electric Light & Power Co., of 
city reserving the right to grant to any other person, indi- Savannah, two of 50 H. P.: The Butte Electric Light Co., 
vidual or individuals, company or corporations, the right | |‘utte, Montana, two of 50 H. P.; Tne Brush-Swan Elec- 





vice for controlling the movement of the carbon, has been 
on exhibition in London. 


and power to use the poles and other fixtures so erected. | tric Light Co., of Cheyenne, 65 H. P.; The Brush Electric 


|The company is building a lighting station on Johnson 


| Light Co., of Buffalo, 50 H. P.; The Electric Light Co., of 


WHat MAKES IT FLICKER?—Savannah people are not| street. Among its equipments will be two large engines. | Decatur, Ll., 50 H. P. 


satisfied with the statement of the contractors that it is 
the jarring of the street cars which makes the electric 
light flicker and bob up and down so. 


MEXICAN PATRONAGE.—Oaxaca, Mexico, has the electric 


| THE UNITED GLOBE ELEcTric LIGHT COMPANY have 
| purchased the patents and plant of the Cutter Elk ctric 
| Light Company, of this city, and also the com- 
| pany’s plant in Allegheny City, located in the yards of the 


light, and the Jamps at Merida were first lighted on the | pittsburgh, Fort Wayne,and Chicago Railroad Company. 
7th ultimo successfully. Guanajuato has added 20 lamps | They are now negotiating with the Pennsylvania Railroad 


to the installation on the principal plaza. 
CHOOSING THE CUMMER ENGINE.—The 
Electric Light Co., Philadelphia, Pa., 


Underground 


have sent in their 


'Company to light all their principal stations between 
Pittsburgh and Chicago. 


| AN ALLEGED PERFECT INSULATOR.—In reference to the 


order for a pair of Cummer engines, 350 horse-power, to) jocal article of yesterday, says a recent Commercial Ga- 


drive their new system of electric lighting. 
THE FITcHBURG, MAss., STEAM ENGINE Co.—This com- 


_zette of Cincinnati, calling attention to the great danger 
| from electric light wires in wet weather, a gentleman af- 


pany have recently supplied the Massachusetts Electric | firms that a most perfect insulator is soap-stone, or sili- 
Light Co. of Fitchburg with a pair of 75 horse-power en-| cate of magnesia, a Cincinnati invention, and now being 


gines and a 150 horse-power boiler;and the Salem, Mass., 
Electric Light Co witha 75 horse-power engine. 

PaciFic MILLts, LAWRENCE, Mass.—The Pacific Mills, 
Lawrence, Mass., have decided to introduce incandescent 
electric lighting. Tne New England Weston Company 


| manufactured here. The broad claim is made that it is 
| absolutely proof against the most severe heat, rain or any 

kind of weather, being a perfect non-conductor under all 
| conditions. 


| THE light furnished for the initial experiment at Phila- 


have the contract and are laying the wires for a six hun-| delphia, Oct. 13, was supplied by the Underground Elec- 


dred lamp Maxim plant. 

KEENE, N. H.—The Merchants’ Electric Light Company 
have obtaired permission from the City Council to erect 
and maintain an electrical light stat on. The expense will 
be 65 cents a light per night. Several merchants have 
agreed to use the lights. 

THe MERRICK MILLS, HOLYOKE, Mass.—The Merrick 
thread company have decided to double the capacity of 
the Edison incandescent electric-light plant in their Ap- 
pleton street mill. It now affords 350 half lights, and these 
will be changed to whole lights. 

PUTTING THE WIRES UNDEX GROUND. — The Brush 
Electric Light Company, of Philadelphia, is preparing to 
put its wires on Delaware avenue under ground. The 
company has been required to enter bonds, in the amount 
of $20,000, to keep the avenue in repair. 

A USE FOR TURBINES.—Aurora, IIl., and Ogden, Utah, 
are lighted by electric lamps, the power used being that of 
waterfalls. An electric lighting company proposes to 
utilize the power of the Genesee Falls at Rochester, N, Y. 
and is putting in turbine wheels for the purpose. 

MavucH CHUNK IN DARKNESS.—There is an opening for 
an enterprising electric light company at Mauch Chunk, 


Pa., the gas works at that place having been destroyed | 


by fire on the 6th inst., leaving the streets in total dark- 
ness. with no prospect of gas for many days. 


WAR IN PROVIDENCE, R. I.—An electric light war is said | 


to be in progress at Providence, R. I., between the Weston 
Company, which has some 200 lights in operation, and the 
American Electric and Illuminating Company of this city, 
which has just put in a 200-light Taomson-Houston plant. 
A hearing will be given by a special committee of the City 
Councils. 

THE NEw ENGLAND WESTON Co.’s OPERATIONS.—Among 
the plants recently installed by the N. E. Weston Com- 
pany has been one of 75 Maxim incandescent lights at the 


works of the South Boston Cooperage Company; 400 Maxim | 


lights operated by two 200-light dynamos, at Nourse Mill, 
Woonsocket, R. 1.; 44 are lights at the Renfrew Manufac- 
turing Company, Adams, Mass. 

No More KEROSENE FOR EL Paso.—A Brush-Swan 
electric light company has been organized at El Paso 
(Texas), with ample capital subscribed, and the Daily 
Times, of that place, remarks jubilantly; ‘‘Ia the near 
future, the dark, unlighted streets will cease to inspire 


| tric Light and Power Company, a corporation that simply 
| uses the conduits as a vehicle for carrying its wires. It 
| uses the system of the Excelsior Company of New York. 
The supply station of the company in Philadelphia is at 
No. 123 South Eleventh street, where 600 are lights are to 
be stationed. The Underground Company will continue 
to lay its conduits until stopped by the frosts. 


A New TxHoMmSON-HovusTON COMPANY IN OHIO.—A 
charter has been granted the Youngstown (O.) Electric 
Light Company. The corporators are A. W. Jones, Lloyd 
| Booth, Frank Wood, George Margerain and D. B. Stam- 
baugh, the capital stock being fixed at $60,000. The com- 
pany proposes using the Thomson-Houston light, and will 
introduce it into business houses, residences, manufactur- 
ing establishments, and for lighting the city. The gentle- 
men interested have visited other cities in the State where 
it is in use, and say that in their judgment it can be fur- 
nished cheaper than gas. 
| THE SPERRY Co. OF TORONTO, Can.—Application ha 
| been made for the incorporation of the Sperry Electric 
| Light and Motor Company of Toronto, to acquire patents, 
patent-rights, and inventions creating light and power by 





means of electricity, and to manufacture and erect ma- 
chinery, plant, etc., for that purpose. The capital stock 
| of the company is $400,000. The names of the applicants 
|are: Alexander Manning, Hermon H. Cook, Edward Gur- 
| ney, Jr., David 8. Keith, John E. Rose, all of Toronto; 
Lawrence J. Fitzgerald, of New York, Manufacturer ; El- 
mer A. Sperry, Chicago, Illinois, Electrician ; and Cy- 
renius M. Greene, of Chicago. 

THEY Don’t Want Gas.—A resolution was put through 
the Councils of Cincinnati in great haste, last week, to 
light all the improved streets of Eden Park with gas. The 
park has been the scene of many outrages after dark. 
When the citizens of Walnut Hills learned of the action 
of the Councils, much indignation was expressed, and a 
petition was circulated, which received many signatures, 
setting forth ‘‘ the desirability of amply lighting said park 
with eléctricity, as is being done in other cities, thereby 
adding greatly tothe comfort and safety of those who are 
obliged to traverse said place after dark.” It is probable 
that the Councils will reconsider their action. 





day afternoon the four remaining members of the Corean 
Embassy paid a visit to the United St: ‘es Electric Lighting 
Company works at Newark, N. J. They were accompa, 





| to boom the Faure stock, 
COREANS EXAMINING THE ELECTRIC LIGHT.—On Wedues- | 





THE LIGHT IN MAINE.—Electrical lighting is to speedily 
| become an established fact in Lewiston and Auburn, Me. 
| A long and stormy session of the Lewiston city govern- 
|; ment on Thursday evening, the 8th, granted the petition 
of the Consolidated Electric Light Company of Maine, 
using the Thomson-Houston system, for right to establish a 
plant and pole lines, in the face of a strong opposition 
from a rival company, and similar action has been taken 
by the Auburn board. Work wiil begin at once, A local 
board of directors has been chosen, consisting of the Hon. 
E. F. Packer, president of First National Bank; C. J. 
Parker, manager of the Bates miils; F. W. Parker, treas- 
urer of Androscoggin Savings Bank; Ara Cushman, G,. C. 
Wing,R. C. Reynolds and H. N. Wagg. 


THE SOUTHERN ELECTRIC LIGHT COMPANY.—The certifi- 
cate of incorporation of this company, whose main pur- 
pose is to supply cities and towns in the Southern States 
with electric lights, was filed in the County Clerk’s office, 
| this city, Nov. 15. The capital stock of the new com- 
pany is $500,000, divided into 5,000 shares of $100 each. 
Its corporators are William J. Cahoone, Oscar King and 
Henry C. Elliott, of this city, who, with John C. Calhoun, 
of Arkansas; James Lingan, of Louisiana; Patrick Cal- 
houn, of Georgia; J. P. Hodgeson, of Texas, and Edward 
C. Hancock and James H. Shorter, of this State, form its 
Board of Trustees for the first year of its existence. 


THE LIGHT IN KANKAKEE, ILL.—A company with a capi- 
tal of $8,000 is being organized in Kankakee, IIl., to intro- 
duce the electric light in that city. A canvass of the town 
resulted in placing thirty-two lights, outside of the twelve 
which the city will probably take. The company pro- 
poses to receive bids from the different parent companies 
and adopt the light which seems to be the most advan- 
tageous. A representative of the Jenny Company has 
already left his figures withthecompany. Premising that 
everything moves along without difficulty, it will be about 
six weeks before the lights will be in operation. Mean- 
time lanterns, violations of the third commandment and 
bruised shins will continue to be the prevailing fall style in 
Kankakee. ; 


Light THROUGH WIRES UNDERGROUND.—President John- 
stone and his colleagues of the Sectional Underground 
Conduit, says the Philadelphia Times of the 14th, all wore 
broad smiles last evening as they pointed out to their 
friends the beautiful light produced by the underground 
system ou Chestnut street. The company has laid its sec- 
tional iron conduit on Chestnut street from Ninth to 
Tenth, and last night eieven lights were supplied from a 
dynamo machine located temporarily in the Western 
Union Telegraph Company’s place, at Tenth and Chest- 
nut streets. Three of the lights were erected on the city 
lamp-posts and the remaining eight in buildings in the 
vicinity, all supplied from wires in the cunduit,.. The light 
produced compared very favorably with that. from. the 
lamps on the tall poles. 


EDISON AND STORAGE BATTERIES,—A cable despatch. 
from London of the 13th announced that the Edison 
Electric Light Company had purchased the right. for the 
Faure-Sellon-Volckmar electric accumulators throughout 
Germany. Mr. Edison told a reporter that the statement 
was untrue, and that in his opinion it was simply a scheme 
He said he had no reason to 


recede from his previous condemnation of alleged storage 
batteries, but if. a good, practical system of storage ever 
were discovered, he would indorse it and probably use it. 
He said it is a question of chemistry, not electricity, and 
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that chemists have so far failed to produce any feasible 
method of storing electricity, even from a scientific stand- 
point. Statements like the one cabled from London were 
made by inventors and speculators to excite the iniagina- 
tion of the public. They want to get rid of their stock, 
and make people believe they have a big thing, with plenty 
of money in it. 











THE TELEPHONE. 


YELL O!—Mr. W. H. Lincoln, Assistant Manager of the 
Portland (Me.) Telephone Exchange, is the happy father 
of twin sons, born Oct. 31. 

MARYLAND AND THE NATIONAL CaPiITaL.—Telephone 
connection has been established between Washington and 
Annapolis and Baltimore and Annapolis. 

Down IN A Divina BELL.—Among the novelties at the 
electrical exhibition at Nice will be a diving bell lighted 
by electricity and connected with the surface by a tele- 
phone. 

THE REMOVAL FROM LOWELL TO Boston.—General Man- 
ager Downs, of the New England Telephone Company, has 
removed his office from Lowell to No. 40 Pearl street, 
Boston. 

**HELLOING” IN MeExico.—The Mexican Telephone 
now has over 400 subscribers in the City of Mexico, and 21 
bureaus of the government are connected with the Central 
Exchange. 

CosHocTon, O.—This city now bas telephone connection 
with Zanesville and intermediate points, and will shortly 
be connected with the principal towns in central Ohio by 
the Midland Telephone Company’s lines. 

A Promotion.—Mr. Wm. H. Devine, Jr., of Cincinnati, 
resigns his place at the desk of the police telephone ex- 
change to take charge of new electrical apparatus to be in- 
troduced in expanding the patrol wagon system in that 
city. 

CROSSING THE MISSISsSIPPI.—The bridge company at 
Quivcy, Ill., demand heavy toll for carrying across tothe 
Missouri side the wires of the local telephone company , 
and the telephone company is erecting tall towers on each 
side of the river from which its wires will be stretched. 

THE Serra Wriru.—The spiral telephone wire lately 
strung from this city to Concord, N. H., via Lowell and 
Manchester, has been thoroughly tested within the past 
two or three days, and conversation was carried on per- 
fectly over the entire line, which is about 80 miles, with- 
out repeating at any intermediate point. 





AN IMPROVEMENT WANTED.—Prof Elisha Gray should 
return to his suburban home immediately and devote his 
inventive facultiesto the perfection of a telephone appli- 
ance which when attached to the ordinary instrument in a 
newspaper office election nights, will paralyze the person 
who rings the editors up and asks for returns. There’s 
millions in it.—Chicago Tribune. 

THE INTERNATIONAL BELL Co.—The International Bell 
Telephone Company (limited) which controls the Bell 
rights for the continent of Europe, proposes to issue 
$250,000 in 6 per cent. bonds to retire its floating debt, 
and provide money for construction purposes. These 
bonds will be offered to stockholders only at 80, each 
holder of six shares being entitled to subscribe for one $100 
bond. 

A DEAF VARIETY OF OUR Race.—Prof. Bell, of tele- 
phone fame, read a paper on the 13th at the National 
Academy of Sciences on the formation of a deaf variety of 
the human race. It was an able paper, and showed that 
such a variety is forming undoubtedly, under the law of 
evolution. He assumed that deafness is an evil, and that 
the formation of this new human variety ought to be 
stopped. 

ACTIVITY IN NEBRASKA.—Since Aug. 1 the Nebraska 
Telephone Company has put up a second wire between 
Umaha and Lincoln ; built lines from Lincoln to Wymore, 
54 miles ; from Lincoln to Milford and Seward ; from Lin- 
coln to Crete, and from Ashland to Wahoo, in Nebraska, 
and from Council Bluffs to Avoca, 40 miles, in Iowa. The 
company has now 420 miles of line, and proposes to open 
a line from Omaha to Des Moines next month. 

SARATOGA Sprinas, N, Y.—‘‘ The system here,” says a 
correspondent, ‘‘ is fast becoming perfect under the able 
management of Mr. H. T. Downs, formerly of the Subur- 
ban Telephone Company, of Boston, Mass. The service 
here is perfect in every way, the line and operating de- 
partment having been put in first-class order during the 
summer and fali, The monthly increases of subscribers 
go to show the popularity of the telephone here.” 

A Curtous Duret.—A Vienna correspondent describes a 
curious telephonic performance he listened to at the elec- 
tric exhibition: ** A lady singing at Baden, about twelve 
miles from Vienna, was accompanied by a man playing 
the zither at Kronenburg, about the same distance from 
Vienna, but on the opposite sidé of the Danube. The rep- 
etition itself was very successful, but the peculiar crack- 
ling noise of induction was only too audible and greatly 
interfered with the performance.” 


THE TELEPHONE IN THE TrROPICcs.—The officers of the 
Tropical American Telephone Company, ina careful review 


of its business for the past six months, finds that the gross 





earnings from March 1 to November 1 were over $12,000, 
and the net earnings nearly 8 per cent. on the 40,000 shares 
of capital on the basis of $3 per share, which is the highest 
price the stock has reached in the market. For the pre- 
vious six months the net earnings were about 6 per cent. 
on the same valuation. Shoulda similarly good business 
be done for the next six months, the managers say, they 
will probably begin paying dividends on the stock. 

EXTENSION IN WIsconstn.—James Keelyn, of the con- 
struction corps of the Wisconsin Telephone Company, who 
has just retnrned to Milwaukee from the logging districts 
in the northwestern portion of the State, reports that the 
company has opened its line to Black River Falls from La 
Crosse, connecting Sparta, Mindora and Melrose with the 
two points first named. Work is to be begun immediately 
ona line from Black River Falls to Dell’s Dam, where 
connection will be made with a line running to Neilsville, 
Hemlock and Greenwood, which the company bave pur- 
chased. The new lines are of great use to the loggers, 
and, when the contemplated connection is made, will af- 
ford communication with La Crosse toa point as far as 
105 miles distant from that metropolis of the lumber mar- 
ufacturing industry. The telephone is proving a great 
benefit to interior villages, enabling many places, where 
there is not enough business to warrant the expense of 
maintaining a telegraph operator, to enjoy facilities for 
quick communication with the outside world. 

An Acoustic TELEPHONE CoMPANY.—The Citizens’ Tele- 
phone Company, using the Bowen acoustic telephone, has 
established an office in Pittsburgh. The company has a 
capital stock of $200,000, in shares of $50 each. Its charter 
covers nine counties of western Pennsylvania. The an- 
nouncement says: ‘‘The company has a_ perfect magneto 
call bell, with improved ear tube attachment, and the 
sound is conveyed over the wires with remarkable distinct- 
ness. The lines consist of light steel-braided wire, thor- 
oughly galvanized, so that corrosion is next to impossible. 
The line of each subscriber is strictly private, it being im- 
possible to tap them, as in the case of wires conveying 
sound through the medium of electricity.” The company 
expects to do a large business on a tariff of $35 per instru- 
ment for the first year, and $20 per year afterward. The 
price paid at present for electric telephones is $84 per 
year. 

CoMPANIA ELECTRICA DE CUBA.— We have received from 
Manager V. F. Butler a set of four handsome photographs, 
two showing respectively the cupola of the central office and 
the cupola of the branch exchange on the Sucursal, Havana, 
and the other two giving views of the switchboards in the 
same exchanges. The switchboards are of the well-known 
Western Electric pattern. The running of the wires on 
the cupolas, as shown by the photographs, reflects much 
credit upon Mr. Butler and Mr. E. C Bailey, an American, 
who is the engineer of the company. The photographs 
are mounted on a card 22 x 13 inches, and in the centre are 
given portraits of Mr. Butler and Mr. Bailey, also of Mrs. 
Butler, who is the cashier of the company. We under- 
stand that the stockholders of the company in this country, 
orany one else who may desire copies of these photo- 
graphs, can obtain them at about cost price on application 
to the Secretary of the company, Geo. M. Phelps, Jr., care 
Western Electric Company, New York. 

POLE CUTTING AT S10UX FALLS, Dak.—With regard to facts, 
mention of which has already been made in these columns, 
a special dispatch from Sioux Falls says: A decided sensa- 
tion was created this morning upon the discovery that many 
telephone poles had been cut down during the night and 
lay prostrated witb their load of wires. The exchange here 
belongs to the Erie Telegraph & Telephone Company, and 
numbers 125 wires. About three weeks ago the City Council 
by ordinance ordered the removal of the poles from the street 
to thealleys. It was surmised that the telephone company 
were taking measures to enjoin the Council from taking 
any action, and to anticipate, the Council took the bull by 
the horns and had the poles on Phillips avenue chopped 
down early this morning, and when the manager remon- 
strated he was at once arrested and put in the calaboose. 
The act of the Council is very generally condemned by the 
citzens as ill-advised if not lawless, and likely to result in 
litigation or the removal of the telephone exchanges, or 
both. Its summary destruction causes great present annoy- 
ance to its patrons, to whom it has become a thing of nec- 
essity. 








THE TIME TELEGRAPH Co, IN THE SouTH.--The South- 
ern Time Telegrapl. Company has been incorporated at 
Nashville, Tenn., to operate in the Southern States. 

THE BENNETT-MACKEY CABLE.—The agent of the new 
cable has been examining the shore at Rockport, Mass., and 


stated that it has been decided to locate the terminus there 
at a spot called Loblolly, at the sonth end of the town. 

TAXING THE CONDUITS.—The City Council of Philadel- 
phia has established a license charge of $10 per mile 
annually on all conduits, tubes or pipes not over 21¢ inches 
in diameter ; $20 on those not exceeding 12 inches, and $40 
on those exceeding 12 inches, 

THE ELECTRIC MANUFACTURERS’ AND MISCELLANEOUS 
Stock EXCHANGE will, it is announced, commence busi- 
ness in its new rooms, at Nassau and Pine streets, on Mon- 











day, Dec. 8. Mr. A. H. Jocelyn has been appointed secre- 
tary, and Mr. Isaac Wilson doorkeeper. 


BRUSH PLATING-MACHINES IN DEMAND.—Mr. C. C. Cur- 
tiss, general agent of the Brush Electric Co., has just re- 
turned to Cleveland from Canada with several orders for 
Brush plating-machines.. He reports the stove business 
booming over there, hence the demand for the Brush 
dynamos for nickel-plating. 


DANGER FROM ELECTRIC WIRES.—The committee on 
electric wires of the Boston city government gave a hear- 
ing last Friday on a remonstrance signed by 106 residents 
and real estate owners on West Newton street, against 
erecting poles and wires on that street. Several witnesses 
appeared, and urged that it would lessen the value of 
property, thereby injuring the appearance of the street 
and increasing the danger in case of fire. 

AN ELECTRICAL INDICATOR OF WORK.—A textile manu- 
facturing firm of Boston have adopted an electrical work 
indicator, which records the movements of all the looms 
and other machines within their works. The indicator 
occupies a little more space in their office than a common 
clock would fill, yet a glance at it will tell how all the 
operations throughout all the large works are progressing 
This method of work recording by electricity might be use- 
fully extended into many other mechanical departments. 
The capability of electricity for purposes of this kind is not 
properly recognized. 


THE VARLEY ACCUMULATOR.—The Varley accumulator 
or storage battery is described as composed of elements 
made of cotton or other woven fibrous material, carbon- 
ized and placed in cells charged with a saturated solution 
of two parts of sulphate of zinc and one part of sulphate of 
manganese, with a small quantity of sulphate of mercury 
to prevent local action on the depusited zinc. Ia charg- 
ing the storage battery, metallic zinc is deposited on one 
carbon pole and bioxide of manganese in electrical con- 
tinuity on the other; the latter pole in use absorbing the 
hydrogen, the former oxygen. The advantage claimed 
for this battery over the lead accumulator is chiefly its 
less bulk and weight, with great storage capacity. 


THE SIGNAL SERVICE CLOcK.—A clock of peculiar con- 
struction, says the Scientific Americar, has been manu- 
factured for the United States Signal Service Bureau at 
Washington. The case is of brass, and allows the swing 
of a pendulum 39 inches long; it is air tight, and admits of 
the air being exhausted and the movement run in a 
vacuum, thus obviating any possibility of variation due to 
atmospheric changes. An electrical attachment is con- 
nected with the movements, by means of which the clock 
is wound as it runs, so that there is not the usual liability 
to variation arising from the differing conditions of the 
mainspring. This is accomplished by alternately breaking 
and closing an electric current. The motion thus obtained 
and the power of the current are used to rewind the spring 
by means of a worm and other mechanism. The winding 
keeps exact pace with the running, and the slightest 
deviation from this standard is shown on an indicator. 
The train is jeweled, and is therefore little affected by 
friction. 

Stock QUOTATIONS.—Telegraph, telephone and electric 
light stocks were quoted on Thursday of last week and 
Thursday of this week as follows : 


Nov. 8 Nov 15, 
TELEPHONE. 
American Bell Telephone.............. 206 204 
RIMAGE NII ons g.nis's 000 €040:0 o0ccese eels 80 
Bay State Telephone.................. 98 97 
PEE SOPMONG cso sceses siececeses 18% 
Mexican Telephone Co................. 2 2% 
National Bell Telephone of Maine..... 70 65 
New York and Pennsylvania........... 88 88 
Boston & Northern Telephone ........ 100 100 
BROMINE TOIBIIODD, . goo os 0:0 onederccccicc B74 7 
ee eg Lae ac a fies occ 100 100 
Erie Telephone.... . a ee eee 50 46 
New York acd New Jersey............ 90 94 
Oh BY A SA ene 10 
SS a ae ee 91¢ 
Missouri & Kavums.... 0... .2ccsesecees 95 
NS SES SE EE EOL TNA 10 
SIRE AR SRA SSG G7 nee aes 4 
ee cn a aos 54 ohie cd Wx v.08 10 
Southern New England................ 180 
Southern Bell........... RRR Re oor Ree 105 
Hudson River Telephone............... 100 100 
ee NS a ans: tena Knedunse es 20 
TELEGRAPH. 
BUDOTIOOT CBDIOs oiincisccccg ccs cecsesess 6314 613% 
Western Union Telegraph............... 79% 7946 
Bankers and Merchants’ Tel..... ...... 457 18814 
Mutual Union Telegraph.... .......... 17g 1734 
American District Telegraph........... 16 16 
Postal Telegraph Bonds with stock.... 48 
ELECTRIC LIGHT. 
Brush Electric Light....... .......... 80 85 
Edison Electric Iluminating........... 71 
Edison Electric Light....... .......... 145 
Es ices ages aces, a0 06 re 100 
U.S. Electric Lighting................ 112 117 
United Globe Electric Light........... uaa 85 
UMNO SUPE v'sc ccs occe casecctces se 20 
MISCELLANEOUS, 

Commercial Telegram............ ..46: 95 95 
Electric Railway of U. S.......0..00.. cece 60 
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BUSINESS NOTICES, 


Notice To THE PUBLIC. 





OFFICE OF 
THE ELECTRIC Gas LIGHTING Co., 
45 Milk Street, Boston, Mass., Oct. 25, 1883. 


f 


Notice is hereby given that the contract heretofore 
existing between this company and The Electrical 
Supply Company of Ansonia, Conn., whereby the latter 


to contract, and the small amount which it did furnish 
| while said contract was in force, was so defective in con- 
struction and inferior in quality, that it became our im- 
_perative duty to ourselves and our patrons, to exercise our 
right to terminate the contract for breach of its conditions, 
THE ELEctTRIC Gas LIGHTING Co., 

by Louis W, Burnham, President and Business Manager. 
INSPECTORS, linemen, superintendents and others con- 
nected with telegraph, telephone and electric light com- 
panies whose duties compel them to go out in all weathers 
are especially subject to colds. Although these may not 


on this continent. It is put up in two sizes. The quantity 

| in the $1 bottle is treble that in the 50 cent bottles. Owing 
to its popularity, worthless imitations have arisen of Hale’s 
Honey of Horehound and Tar, and purchasers should be 

| careful to obtain the genuine with the name of C. N, Crit- 
tenton, proprietor, on each bottle. 


Music EVERYWHERE. —That wonderful musical instru- 
ment, for sale by Mass. Ors-an Co., 57 Washington street, 
Boston, Mass., the Organetta, is advertised in this issue. 

It is an iaeal home instrument. You can dance to it; you 
can sing to it; a mere child can play it; it inculcates a 


was licensed to manufacture and sell ELECTRIC GAS LIGHT- | cause much alarm at the time, they may result seriously in | jove of music in old and youn g, and develops and culti- 


ING APPARATUS, under the patents owned by the former, 
was canceled by this company on the 20th day of Septem- 
tember, 1883, for nonfulfillment and violation of its terms, 
conditions and covenants, on the part of said Electrical 
Supply Company. 

Any manufacture or sale of said apparatus by said Elec- 
trical Supply Company, since the cancellation of said con- 
tract, is an infringement of the patents, and in violation of 
the rights of this company, and all parties who shall sell, 
purchase or use said apparatus, thus manufactured, will 
be held responsible. We have perfected arrangements for 
the prompt construction of the apparatus by manufactur- 
ing electricians who have had extended practical ex- 
perience in this line of work, thus insuring the production 
of properly made and perfect working burners, which we 
shall supply to our agents and patrons in full confidence 
that they will give entire satisfaction. 


We regret the interruption and delay which has been | 


“ occasioned by the action of The Electrical Supply Com- 


pany, but its failure to furnish the apparatus according | 


“case proper precautions are not taken. Sudden change in 
| the weather and exposure to the raw and chilly night air, 
. with insufficient wraps—especially after one has been 
_ for several hours in a warm Office, and perhaps has to ride 
in a cold car or to walk ina storm—and the first warning 
‘is a “‘slight cold,” soreness and irritation in the throat. The 
long list of fatal diseases of which a neglected cold is the 
| precursor need not be recorded here. The simplest, surest 
and best remedy for coughs of recent or long standing, 
colds and hoarseness, is Hale’s Honey of Horehound and 
Tar. The ingredients are pure and harmless, and their 
combination makes this remedy most prompt and effectual. 
A slight cold from exposure in riding over his Mount Ver- 
non estate on araw day in December rapidly developed 
into inflammation of the throat and tonsils (quinsy), which 
ended the life of the ‘‘ Father of his Country.” A single 
package of Hale’s Honey of Horehound and Tar would 
probably have checked the fatal disease and saved nis 
valuable life. This well-known and valuable medicine is 
for sale by druggists and dealers in medicine everywhere 


| vates the ear. The music is perfectly accurate, and the 
' wonderful Organetta will play any tune. At the price, 
$3.50, it is within the reach of all, 


| THE MARVELOUS SINGING DoLL.—This charming novelty 
| is advertised is this issue by Mass. Organ Co., 57 Washing- 

ton street, Boston, Mass., and certainly nothing will ap- 

peal more quickly to the children than a Doll that will sing 
|}asong. The price is very reasonable, the Doll is a beauti- 
|ful affair, and the ingenious singing attachment wiil 
‘delight the young and amuse the old. The little girl who 
| finds a Webber Doll *‘in her stocking” at Christmas time 
' will be the envy of all. 


DEAR Sirk: The beautiful Singing Doll came safely, and 
| far exceeded my expectation of what a Singing Doll could 
‘be. Our little folk were charmed with its beauty, but 

when it sang, their delight was unbounded. It will be to 
them a thing of beauty anda constant joy. Sincerely 
yours, REV. J. B. ABBOTT. 

| MEDFORD, Mass., Aug. 13, 1883. 





THE “ELECTRICAL WORLD'S” 
ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


ALL THE PATENTS MENTIONED BELOW ARE DATED NOV. 6, 1883. 


Armature for dynamo-electric machines. J. ; 
@ “ap.” SP eer necro NT. RR Lad 288,051 
The armature core is built up of a series of iron rings. placed 

axially in line, and having on one or both of their lateral faces 

a number of oblique ribs. Each rib being separated from the 

adjacent ring by a strip of insulating material, the whole series 


of rings being clamped between apertured heads secured to the | 


armature-shaft. The object of the improvement is to secure air- 
circulation in the armature to carry off heat. 


Automatic crank-switch for telephone call-boxes; C. E. 
Scribner, of Chicago, Ill., assignor to the Western 
Electric Manufacturing Company of same place...... 

is automatically broken when the crank is set in motion. 

crank-arm in this case is the switch-lever having a contact point 
pressed against a contact disc by a spring. The shunt-circuit is 
broken by pressing the crank toward the call-box. 

Dynamo-electric machine; W. B. F. Elphinstone, of 
Carberry Tower, Musselburgh, Scotland, and C. W. 

Vincent, of Holloway, County of Middlesex, England. 288,042 
The design of this invention is to arrange dynamo-electric ma- 
chines so that under greatly varying circumstances they will 
admit of being worked economically with respect to the power 


“ 






— 


used to drive them. In this dynamo the exciting current is 
divided up, and separate and distinct currents are sent through 
one or more of the coils of the field magnets F, as circumstances 
may require. The terminals of each coil are connected with the 
grouping tablet G, with which are connected the wires convey- 
ing the exciting current. 


District, police or fire telegraph; Frederick Pearce, of 

New York cit . 288,107 

An automatic circuit-breaker in the call-box denotes the num- 
ber or letter of the box, and the box is provided with a key and 
sounder by means of which communication may be had with 
headquarters, while the automatic circuit-breaker is held in a 
fixed position. At the central office the signals are recorded on 
a strip of paper. 
Electrical apparatus and method of controling paper ; 

J. W. Osborne, of Washington, D. C., assignor to 

W. H. Forbes, of Boston, Mass.. . 287,957 

This invention consists in the utilization of the attraction 
which bodies have for each other when charged with electricity 
of opposite polarities and the repulsion which they manifest 
when charged with electricity of the same kind. This principle 
is — to holding, feeding and delivering paper or other 
material, 


weet e eee eee eee ee eee ee eee eee eee eee ee 2 | 


287,873 | 
In this switch the shunt-circuit of the revolving probe ge 
he | 


Electric igniting device for gas engines ; L. 
i ae ee I OE. Ve coesac evedcennee ed “peste ves 287,855 
A disc carrying aseries of contact pins is rotated intermit- 

tently in the cylinder of the engine. The pins make and break 
contact with a spring acted finger, the finger and the pins 
being in an electric circuit in which there is a dynamo, or a bat- 
tery and a spark-producing coil, a spark which ignites the gas 
| is produced at the point of rupture. 

| Galvanic battery cell; L. E. Felton, of Potsdam, N. Y.. 287,812 

A containing vessel of rubber has its top vulcanized on. The 


| negative element is permanently secured in an aperture in the top, 
while the positive element is inserted through a neck formed in | 


the top of the vessel. The battery is rendered portable by re- 
moving the zinc-red and inserting in the neck a rubber stopper. 
| Station-call for electric circuits; T. W. Mather, of 

i ew: Maven; Qetmces. oioes dss Ges Raat get ee 288,089 
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This station call is designed for telephone circuits, and ar 
ranged to operate only when the particular number of the 
stationis required. An electrically operated pawl G engages 
a count-wheel Z, having one or more recesses on its peripbery 
according to the number of the station, and a lever operating in 
combination with the count-wheel falls into the recess or recesses 
as the count-wheel is enon, but the swinging movement of the 
lever is so slow that unless the count-wheel stopped at the 
recess it will readily ss the lever without operating it. 
Whenever the lever falls into a recess in the count-wheel it 
switches the current from the line to the bell and effects the call. 
There are in this ingenious apparaths various details of construc- 
tion and operation which cannot be described without prescnt- 
ing the entire specflication, 





Means for iusulating, carrving and laying electric wires; 
PW, row, OF ONO. DN. oD os vemen sca cuits son oe 288,002 
The tubing 7 contains any required wumber of wires, in- 
sulated and protec:ed by the surrounding pulverized nun- 
conducting filling #. The wires pas out at the ends of the 
tube through non-conducting plugs P, in the conical openings 














| 
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Of which the wires are connected. The sections of the tubes 
|8re connected by semi-cylindrical pieces which are filled with 
| the non-conductor after the wires are joined. 
Lightning-rod coupling; Wm. Hewitt, of London, Ont., 
PTC Ss do ccccetce Tere. 2 eR ee ae? 287,929 
| The principal object of this invention is to provide a continuous 
open passage through the coupling in the line of each groove of 
the rod to allow water to pass through without lodgiog in the 
joint. 

earerter ; C. 8S. Shepard, of Raymond, N. H...287,875 

his device is especially adapted for use in connection with 
private telephones. It consists of a frame having on its face 
metallic strips connected with the binding posts and divided by 
an interspace, and a hinged strip capable of folding over the other 


strips to make connections between the line-wires and the 

ground, ’ 

Telephone support; Chas, H. Obly, of Sandusky, 
assignor to A. J. Frederick, of Oberlin, O............ 288,183 


This is a hinged arm supported by a fixed bracket and having 
at its free end spring holders for supporting the telephone re- 
ceiver in proximity to the ear. 

Sgegraphic transmitter; M. H. Dement, of Chicago, Ill. 287,914 

This device is intended as a substitute for the ordinary trans- 
mitting key. Each letter of the alphabet may be transmitted by 
a single depression of a key. 

Telephone receiver; 8. H. Bartlett and H. E. Waite, of New 

York city, assignors to the Molecular Telephone Co,, 

CF BOOED THON i siicncccnkvecticewruncsst tec cae ESN 287,896 

The magnet in this telephone is provided with a spring arm 
which is returned upon itself and carries a disc which is moved 
readily by the variations in the strength of the magnet. The 
disc may be of either magnetic or non-magnetic material. 
Telegraph insulator; C. H. Honsdale, of Cleveland, 0.. 287,830 

This insulator is made of paper-pulp. 

Voltaic-are light; William Baxter, Jr., of Jersey City, 
0p Wee p:0'4 00 0p i6 a06s 609 4:0 cae Asseaantas ace 288, 157 

This is an improvement inthe class of arc-lights which are 

burned in a closed receiver. 


a’. 


a > agra transmitter, Henry Clay, of Philadelphia, 
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A small sphere of carbon is held in contact with the dia- 
hragm by means of a concave, spring-pressed carbon cup. 
he current passes through the diaphragm through the carbon 
sphere and through the carbon cup and its supporting spring, 
and is varied at the point of contact between the sphere and 
diaphragm and the sphere and the cup. 
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All Persons Sending for 
Catalogues or ordering articles ad in our 
columns will dous and our Advertisers both a 
great favor by mentioning. that they saw the 


advertisement in 
The Electrical Worid. 


AT-HEAD CARDS, —Lovely set, 4designs. Mailed 
on receipt of 6c, HEARNE & CO, Box 1487. N.Y 


Pride, Fraleigh & K ins and Com 


Te 
yle Elect s and Con- 
ractore, 23 and 25 Dey 8 t, New Y 


EBVERY THING 


Relating to ELECTRICITY for sale, and Electrical 
work done. . J. F. FAIRMAN, Cooper Union, N. Y. 


“Telegra oh and Electrical 
Medical Batteries, PPLIES.... Expertl- 


mental Work, and fine brass castings. Send for 
catalogue C. E. JON nati, 
It is important to us that you mention this paper. 











ONSULTING CHEMIST AND ELEC- 
TRICIAN.—Analysis of all commercial and 
technical products. Investigations made on al' ques- 
tions bearing on electriciiy. Full information and 
rices mailed free on application. JAMES H. STEB- 
INS, JR., 8. B., F. C. 8., 117 Pearl St., New York. 
SHOR T-H AN D 
Writing thoroughly taught 7 mail. Terms low; 
satisfaction guaranteed. Send stamp for circular 
and men of writing. 
W. W. HULTON, Stenographer, Pittsburgh, Pa. 
WALLACE METCALF. R. G. ANDERSON. 


METCALF & ANDERSON, 
Mechanical, Electrical Engineers 
and Draughtsmen. 


MORSE BUILDING, 140 NASSAU ST. 


Special Inducements Offered in Drawin 
Mechanical and Electrical Inventions, ork 
ing Drawings for Machinists and Pattern 
Makers. Foreign and Domestic Patent Office 
Drawings. ‘Tracings, Blue-prints, etc. And all 
styles of Artistic Designing. 

JUST PUBLISHED. 


Fully Illustrated. Price, $3.00. 


PHILIP REIS: 


Inventor of the Telephone. 

A Biographical Sketch, with documentary 
testimony, translations of the origin! papers of 
the Inventor and contemnorers j.ublications. 
By SILVANUS P. THOMPSON. 

Catalogue of Electrical Books free on application’ 


E. & F. N. SPON, 


35 MURRAY STREET, NEW YORK. 


Boulton Carbons. 


These carbons 








of 


are made of the 





best materials, and with th 


latest improved 


machinery, of 


any required de- gree of hardness, 


and can be used in all makes of 


Electric Lamps. The regular 


, a4 
sizes, 12 inches long, run from 


\y inch to 1 inch in diameter, 


varying by six- teenths. Specia! 


lengths and sizes toorder. A large 





and complete stock always on 
a , —— 
hand. The want of a 
high order of battery plate has 
ong been felt. Those wishing 


ruch would do well to use the 


Boulton Plates. Special 


attention is given to the manufac- 


ture of all sizes to order. 


Price-Lists and full information 


furnished on ap plication. 


BOULTON CARBON WORKS, 


990 Payne Avenue, Cleveland, O. 
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ONT Rif cireular. 


Cc. E. JONES & BRO. Cincinnati, Ohio. 
It is important to us that you mention this paper. 












celled by none! Address for illu 

circular ELGIN TELEPHONE Co., Elgin 
Kane County, IIL, U.S.A. L. G. Tillotson 
&Co.,5&7 St., Agents for New York. 


READY SHORTLY. 


ELECTRICITY, MAGNETISM AND 
ELECTRO-TELEGRAPHY. 


A Practical Guide for Students, Operators and 
Inspectors, by 


THOMAS D. LOCKWOOD, 
With 158 Illustrations. 


D.VAN NOSTRAND, 


Publisher, 23 Murray and 27 Warren Sts., N. Y. 


Complete Catalogue of Electrical Works will 
be sent to any address on application. 


JOHN B. SABINE, 


ATTORNEY AND COUNSELOR-AT- 
LAW, NOTARY PUBLIC 


(ROOM 20), 
102 Broadway, New York. 


Companies incorporated at $20 to $100, ex. 
office fees. 

Letters patent obtained at $20 to $65, ex. 
office fees. 

Titles searched at 1 per cent. of the value of 
the property. 

Collections made at 10 per cent. 

Contracts, assignments,ete. drawn at $5 to $25. 

Deeds, mortgages, etc, drawn at $3 to $30. 

Wills drawn at $5 to $40, 

Special terms for general assignments and 
compositions. 

Special attention given to Patents for Blectri- 
cal | Nene ecg and to litigation concerning the 
same. Correspondentsin all parts of the country. 
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Broadw 


“THE “ELGIN” TELEPHONE, 
for Private Lines, Copied by many, ex- 
strated 


ESTABLISHED 1859. 


H. M. RAYNOR, 
25 BOND STREET, New Vork. 
Short-Hand Writing 





| 


| 
j 


s' 
furnished rail offic- 
ials without charge for 
my services. rres- 
pondence solicited. Cali 





road cers. 
Send for COLLEGE RE- 
PORTER and caligraph circuiars to W. G. CHAFFEE 


"SEALED PROPOSALS. 


DEC. 1, 18853. 


FOR 


3,000 MILES OF 
COTTON COVERED 


COPPER WIRE, 


DOUBLE WRAPPED AND WAXED, 


Nos. 14, 16 and 17, 





TO BE DELIVERED AT 
CAMDEN, N. 
GEO. B. PENNOOK, Prest. 


THE GLOBE UNDERGROUND CABLE 
AND AERIAL TELEGRAPH CO. 


Ss 





| 1644 Race Street, Philadelphia. 


| 


RICIT Y! 


EVERY FAMILY SHOULD HAVE ONE OF 


R. JEROME KIDDER’S 


Nov. 13, 1883. 


s. Electro-Medical Apparatuses: 


~*~ THEY ARE THE BEST, owing to the Sim- 
plicity of Operation, Durable Construction and | 
> Physiological Qualities of Electricity they pro- 


ASES CONQUERED! 
THE ENEMY ROUTED! 


Why suffer from the effects of Rheumatism, Gout, Neuraigia, 


Paralysis, Dyspepsia and Nervous Diseases, when you can 
procure the-only positive eradicator of diseases and promoter 
of health ? 


called Electric Currents. 


To distinguish the genuine from the spurious, send for a 


the ** Electro-Allotropic Physiology,’’ mailed free. 


co 
= Radress JEROME KIDDER MANUFACTURING CO., 820 


ay, New York City. 
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AMERICAN 
limber joints so 


are positiv 
put in a Doll, +l 
shape, and mucl 
made than the 
will out-wear n 








nan make 
beautitul as life 


onderful 
ALONE IS WELL WOrTH T 
ING ATTACHMENT is concey 


a Perfec 
liable to get .ou 


* There is a happy land,” 
Doon,” ** How can I leave thee?” “A BC Sona” 
schaft” (German), ‘Tell Aunt Rhoda,” “ Buy a 
bless the Prince of Wales,” * Grandfather's Clock,” * 
(German), “Old Folks at Home,” **Pop Goes the We 
(German), ** When 1 alittle bird,” “ Cradle’s Empty,”.* 
01) i 
und entertainment that’ our 
CHILD: "8 TOYS E 


VER PRODUCED and 


° - No. 8, 
ng. Allthree sizes are equally perfec 


cts. extra 


2 « _THK_ TRADE SUPPLIED. 
ORGAN C©CO.,N 





of America and it is safe to assert 
that no Joy ever devised attained 


was exhausted early in }) 

and hundreds ot children who came 
to our store were disa 
have been accumulating 5 
the past nin 





he 


asin all imported Dolls our_Doll has an 


y i 
of Finest Kid with separa 
These finest 


Heads with long hair are of the best French and Ger- 

especially for 
' long hair, 
tinted cheeks. We consider them the 
ever imported into this ¢ 
Singing 


the most ingenious inventions of the age. 
location are shown in the right hand engraving. 

t Musical Instrument, fine! 
t of order an 
ressnre causes the Doll to sing one of the following airs: 
‘Home sweet honie,” ** Greenville,” ** 1 want to bean angel,” 


4 America,” 
broom... * Yankee Doodie, 
asel, 


is the most bea 
- We can furnish three sizes Ne. 1, 32 aches high, price 
26 inches OUR BEST DOLL, price 


EBBER SINGING DOLL 





Last year we first introduced this 


NOVELTY to the children 


édiate popularity; fully 


aware of its merit we had thousands 
of Dolls read 


y forthe Holiday trade 
nding which the supply 
ecem ber, 


1, We 

for 
e months and shall en- 
to fill all orders the day 
oll has been im- 


ery wa 
of the sti 





since last 
German body 











M DE BODY with 
t Af will sit easily and 
position. | ; 


he arm is 
te fingers. 
bodies ever 

eful and natural 
vetter and more expensively 
im ed bodies which they 
wny times, he axen 
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this Doll and they are as 
beautiful eyes and delicately 
nest Doll’s Heads 
ountry, and that without the 
Attachment THE DOLL 
HE ENTIRE Price. THE SING- 
sled within the body, it is one of 
Its shape and 
It is 
made, not 
so arranged that a slight 






«"3IWOH AUSZAS NI 
VNNOG VWidd V,, 


** Sweet bye and bye,” * Bonnie 


“Thou, thou reign'’st” (German), “ Frohe Bot- 

" “Coming thre’ the Rye,” * God 
Song,” * Last Rose of Summer,” “ Joyful Messaae” 
“So many Stars” (German), “ Sleep mu Claid” 
‘God save the Queen.” Walking and talking dells have 


tld’s 
i” 


been made, but they are expensive, soon out of order and do not afford the little ones have the pleasure 
ondertul Singing Doll cloes, which is the Greatest Novelty in 


uliful and opproriate present that can be made toa 
+75. No. @, 24 inches high, larger head 


#4.00, These Frices include 


t and complete, but the larger the doll the larger the singing 
attachment and better head Sent to any address on receipt of price; fine embroidered Chemise 

Address all orders to THE 
No. 57 Washington Street, Beston, Mass., U. 8 


Fine Costumes for these Dolls with wuderclothing lace trimmed, finely made, 


M y meee CHUSETTS 


$3.00 to $5.00 extra. 


PLATINUM. 


thoroughly taught by | 
mail. Good | situations ro- 





Stabler Individual Cal 


SOME OF ITS ADVANTAGES. 


| 


Ist. It calls any subscriber on a circuit line 
without sounding the bells of the others. 

2d. It gives each subscriber, while using the 
line, entire privacy and freedom from interrup- 
tion. 


3d. It shows every subscriber at a glance, by 
the position of the index, whether or not the 
line is in use, 


4th. It is very simple in construction, easy of 
manipulation and rapid and reliable in action, 
the instruments being automatically maintained 
in unison. 

5th. It is operated without clock-work—by 
impulses direct from the generator at the Ex- 
change, and is under exclusive control of the 
operator. 
’ 6th. It relieves the subscriber of any duty but 
to answer his calls, and renders it impossible for 
him to interfere with others through ignorance 
| or neglect. 





7th. It is exclusively a magneto call, requir- 
ing no battery, and combines, in a very hand- 
some box but little larger than the ordinary 
magneto bell, the individualizing apparatus, 
local generator for calling Exchange, bell and 
| telephone switch. 





8th. It works equally weil over long or short 
lines (from short circuit to 2,000 ohms), and no 
| change of adjustment in the bells is required 
| when additional ones are looped into a circuit 
| already established. 
9th. One Central Officé instrument and gené- 
| rator can be used on any number of circuits by 
| switching from one to another. 
| A practical test of this call was made 
| on one of the busiest lines of the Wash- 
|ington, D. C., Exchange, which lasted 
| continuously from December, 1882, to 
| June, 1883, giving entire satisfaction to 
| both the subscribers and Telephone Co., 
| and developing the entire reliability of 
| the system under all atmospheric con- 
ditions. 
Sets of the apparatus furnished for trial on 
application to 


THE STABLER SIGNAL CO., 


P. O. Box 388, WASHINGTON, D. C. 


RHODE: ISLAND oe 
Telephone & Electric 


COMPANY. 








Our superior Electro-Medical Apparatuses have stood the | 
test, and are pronounced invaluable as remetiial agents. 

The public should be on their guard against the many so- | 
= called Electric Belts, Bands, Armadillos, Brushes and Gar- | 
==» ments, as they are made to deceive the public, and not for | 


PROVIDENCE, R. L. 
MANUFACTURERS OF 
The Providence Teiephone 
Switch-Boards. 


Breckenridge Jacks. 
Wright Cable Clips. 


Howard Safety Appliance for 
| Protectionto Telephone Subscrib- 
‘ers against Lightning or Electric 
Light Currents. 


‘ELECTRIC APPLIANCES OF EVERY 
| DESCRIPTION. 


MANUFACTURERS AND CONSTRUCTORS OF 


LIGHTNING RODS UPON SCIENTIFIC 
PRINCIPLES. 


| 
| 


‘The Time Telegraph Company 


| FOR THE NEW ENGLAND STATES. 
‘Energetic Men With Capital Wanted, 


TO FORM LOCAL PLANTS IN TERRITORY 
NOV YET DISPOSED OF. 


Correspondence solicited from inventors, or 
+ parties having electrical novelties, with a view 
| either to purchase or introduction as agents. 
| 


HENRY HOWARD, Pres 

Cc. T. HOWARD, Sec. and Treas, 
J. W. DUXBURY, Gen. Man. 

F, H. GARDINER, Asst. Man, 


| 
} 
| 
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rica Spural Hard Porcelain Insulators, = 


LARGE AND SMALI VIADUC 
Wil oom) Manmaetaring Co. 
ill] 


Telegraph, Telephone o 
axp BALTIMORE CITY. 
43 MILK STREET, 
BOSTON, MASS,, U. 8. A. 








l 
| 





Electric Work. 
UNION PORCELAIN WORSS, 
8300 Eckford 





WORKS: 


RELAY STATION, B.& 0. RB.R. 





~y 
Street, 
NATHAN CLEAVES, President. 

ALEXANDER R. BENTON, General Manager. 


a OFFICE: 

Li B, Jewels, ViceTrepent eee 2 8 CHAMBER OF COMMERCE 
YMAN . JEWELL, ice-rresicent. —_— > = 

LEwIs C. song Secretary. Telegraph and Electrical THE OPERATOR 

Gonna Faey. Pere Medical Bathe Ree EES seis, expert. SUBSCRIPTION, IN ADVANCE, 


mental Work, and fine brass castings. Send for 
ONE DOLLAR A YEAR. 


ROOMS 29 AND 31. 


— < 2+ ar catalogue C. E. JONES & BRO. Cincinnati, O, 


It is important to us that you mention this paper. 


Spiral Telephone and) 
Telegraph Wire, 








“A MUSICAL INSTRUMENT 


that will play any tune, and that 
any one, even a child, can operate. 





This company, in connection with its present 
iffairs, will continue the business of the late i 
firm of | 


DAVIS & WATTS, 


| to which it has succeeded, the latter firm having 
| dissolved, and Mr. Augustus G. Davis, its senior 

| member, having assumed its entire assets and 
ezecution, and effect, without the least knowledge of music being 


| a: eto i 
required of the performer: even a little child can operate | liabilities. : 
it; as is shown in the picture, a mate ey playing, a one eae ; 
her playmates are singing the words t is tuned in the key . ie has tr sferre on - , 
best uited for the human voice to sing by. It interests and enter- | Mr. Davis has transferred to this « ompany (of 
Y tains both old and young, assists in training the voice and AF- which he is president) 
FORDS HOURS OF BOCIAL AMUSEMENT. The Organetta is perfectly 

represented by the picture. It is made of solid black wainut, deco- 

rated in gilt, and is both handsome and ornamental. The price of 




























The Organette has gained such a world-wide reputation, that 
aléngthy description of it ts not necessary. It will be sufti- 
cieht to say that it is a PERFECT ORGAN that plays mechani- 
cally all the sacred airs, popular music, songs, dances, ete. 
ete. It consists of three strong bellows and set of reeds with 
EXPRESSION box and BWELL A strip of perforated paper 
represents the tune, and it is only necessary to place the paper 
tune in the instrument, as shown in the picture, and turn 
the handle, which’ both operates the bellows and propels the 
paper tune. The perforations in the paper allow the right 
reeds to sound and 4 pertect tune is the result, perfect in time, 


Long and Short Distanc. | 
Telephoning. | 





UNLIMITED DISTANCE | 





FOR BOTH 


TELEPHONE & TELEGRAPH SERVIC’. 


UNDERGROUND, AERIAL & SUBMARINE. 


| 
| 
| 
| 


| 


The agitation of each separate molecule com. | 


prising the central portion of the Spiral Wire is 
in a direct line with the length of the wire, 
the electrical current having an unretarded 
straight circulation through the central core 
from end toend, protected by four or more 
spirally arranged surfaces on the exterior of 





said wire, which convey continuous spiral cur- 
rents, constantly throwing aside the adjacent | 
inductive currents of other parallel wires, and | 
also all atmospheric influences likely to retard | 
the reproduction of articulation ; hence | 


INSTANTANEOUS reproduction of articula- | 


tion from end to end of the spirally grooved | 
wire over unlimited distances. 
For telegraph use the Spiral Wire must be | 


acknowledged as the only perfect conductor, | 


breaking the circuit instantaneously and admit- | 
ting of greatly increased rapidity of telegraphic | 


comziunication. 
The Spiral Wire is its own insulator. | 


| 
The longer the Spiral Wire the less is it affected | 
hy any outside inductive influences, and abso- | 


lutely uninterrupted pathway is insured through- 


Its agitation is instantaneous throughout, 


out the core. 
The weight of unlimited distance Telephone | 
and Telegraph Wire is but 110 lbs. per mile. 
Orders will meet prompt attention. 
The patents for this electrical conductor were 
granted only after long practical tests at Wasb- | 
ington, and its superiority acknowledged by the | 
best electrical authority, who had heretofore 
pronounced it a fallacy. 


American Spiral Telephone Wire Co., 


43 MILK STREET, 
BOSTON MASS, U. 8S. A. 
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W._H. FORBES, President. 

















W. R. DRIVER, Treasurer. 


similar instruments has hitherto been $8, and the demand has constantly 
increased until now there are over 75,000 in use. We are eneou to place 
Organetta on the market at this greatly reduced price, believing that the sale 


will warrant the reduction The Organetta, though 
similar in construction is an émprovement upon our 
well-known Organette, which sells for $8 
and $10. It contains the same number of 

' reeds and plays the same 
tunes. Our offer is this: On 
receipt of ®7 we will send 
the anetta by express to 
any @ — and include 

FREE $3. worth of music, or 
on receipt of ®& we will send it with 
%1.50 worth of music FREE, or 
$3.50 we will send it with smal! 
selection of music, FREE. The price 
includes boxing and packing.@7 hese 
a, are agent's prices, and we will appoint 
the first purchaser from any town_our 
went, if ne so desires. Address, The 


Washington St., BSston, Mas.” 





- THEO. N. VAIL, General Manager. 
This Company, owning the Original 
Patents of Alexander Graham Bell for te 
Electric Speaking Telephone, and other 
patents covering improvements upon the 
same,: and controlling, except for certain 
limited territory, under an arrangement 
with the Western Union Telegraph Com- 
pany, the Gold and Stock Telegraph Com- 
pany, the American Speaking Telephone 
Company, and the Harmonic Telegraph 
Company, the patents owned by those 
companies, is now prepared to furnish, 
upon application, either directly or through 
any of its agents, Telephones of different 
styles, and applicable to a variety of uses. 

bis company desires to arrange with 
persons of responsibility for establishing 


District or Exchange Systems, 


in all unoccupied Nong npe f similar to 
those now in operation in all the principal 
cities in this country. 

Responsible and energetic rsons are 
required to act as licensees for the pur- 
pose of establishing 


PRIVATE LINE AND CLUB LINE 


systems, for business or social uses. Also 
to introduce the telephone for 


SPEAKING TUBE 


poses, for which instruments wil! be 
eased for a term of years at a nom nal 
rental. 

This Company will arrange for telep one 
lines between cities and towns wher. Ex- 
change systems already exist, in order to 
afford facilities for personal communi- 
vation between subscribers or customers 
of such systems. 

We respectfully invite attention to this 
matter, and any further information re- 
lating thereto can be obtained from the 
Company, 


No. 95 Milk Street, Boston, Mass. 


y to the full extent of the law. 


All persons using Telephones not licensed by this Company are hereby respectfully notified that 
they are liable to prosecution, and for damages for infringeme 
ng 


nt, and wil] be prosecuted accord- 


‘all Interests of Whatever Nature 


Heretofore pertaining to Davis & Watts, 
| and will henceforth give his personal supec:- 
| vision to the manufacture of electrical 
| goods of every description. 

Having increased facilities and ample 
capital, we will carry a large stock of 


TELEPHONE, TELEGRAPH 
ELECTRIC LIGHT, 


and American district supplies of all 
kinds. 





Our works are on the Patapsco River, at the 
Relay Station, B. & O. R. R., with an abun- 
dance of water power. 


We carry continually a large stock of 


CROSS-ARMS, 
PINS, 
BRACKETS, 


INSULATORS, 
AND WIRE 


(both line, office and electric light), and our 
prices will be found most reasonable. 


We solicit a continuation of the favors hereto- 
fore extended by customers to the late firm of 
Davis & Watts, in the assurance that we can 
and will make it to their advantage. 


We have in preparation 


A New Ilnstrated Catalogne 


which, when ready, we shall be pleased to fur 
nish. 


VIADUCT MANUFACTURING CO., 





A. G, DAVIS, President, 


CLL LEA Oe 
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‘ s,s HOMES; BOOTH & HAY DENS, 


- MANUFACTURERS OF 
FIREPROOF INSULATED ELECTRIC LIGHT WIRE 


2 From Pure Lake Superior Copper. Conductivity Guaranteed. 
Patent “K. K.”’ Insulated Fopps er and Iron Wire. for Telephone and Peeereen. Use. 




















49 CHAMBERS ST., N. x. WOR WATERBURY, CONN. 18 FEDERAL ST., BOSTON. 
i TRI A ied ELECTRIC ILLUMINATION | Telegraph and Electrical | BOSTON AND SANDWICH 
ONT A a te aaaraae | waco ee GLASS CO. 

S, is blapane to us that yc = mention this paper. | Quarto, 006. Pages, 833 Illustrations. | ets important ere caine eee OFFICE AND SAMPLE ROOMS, 


} 








In WRITING TO ADVERTISERS, Cloth. Price $7.50. 
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£5 No. 17 MU 4 bs ~ 
seccerS THEA VME! Wiuauae y 


| QM? Electris Matting Co, —__c- 2. anuvcennore 





Always mention that you saw their) Address, 








advertisements in W. J. JOHNSTON, Publisher, Invisible Elscesia: Alarm a 
| nating J. H. LONGSTREET 
THE ELECTRICAL WORLD. No. 9 Murray St., New York. for ciretler, -Offee,, Mills we x 








“PHOSPHOR-BRONZE TELEPHONE WIRE. MATTING Swi" “"" No, 9 Barolay Street, 


The STRONGEST, TOUGHEST and BEST for line wires of electric | N HK) W Y R K 
and acoustic telephones. Will not STRETCH RUST. RESISTs | 
SMOKE. ACIDS and DAMPNESS. TENACITY more than FOUR time ‘ ’ 


its weight per mile. MANUFACTURER AND DEALER IN 


PH - | 
Ene BE a | LIGHT POLES FOR TELEPHONE LINES AND | | TRLECRAPH INSTRUMENTS, 


A, ‘: o/ Jj? 
a Pheuphor. Bronze.” superior to German silver or brass for electrical apparatus. Litet LONG POLES FOR CITY USE CON- ‘Telephone and Telegraph Supplies 
LIMITED STANTLY ON HAND. | OF EVERY DESCRIPTION, 


THE PHOSPHOR. BRONZE SMELTING CO. 
Cuness of the U. 8. Phospbor-Bronze Patents. _ Sole le Manufac turers of st Bronze i in the United States. 50,000 Split Cedar Posts on Hand Ready | ANNUNCIATORS AND BURGLAR 





Trade Marks, 


512 ARCH ST., PHILADELPHIA , PA 


) fox Teaweats. pelivery. ALARM APPARATUS, BATTERIES 
THE ANSONIA BRASS & COPPER CO. | eee eee 
SS 











MANUFACTURERS OF ™ VN 
BROWNLEE & CO., | elegraph Instruments for Rail- 


é an P Ire Electric Copper Hi } Detroit. Mich. | road Use a Specialty. 

















=a For Magnets, Telephones, Electric Lights, Ete. - TELEGRAPH WIRE. ee a “TELEPHONE WIRE. 
covered wth Cotton or Sie WASHBURN & MOEN MANUFACTURING COMPANY 





LINE WIRH. nt _ WORCESTER, MASS. 


Kire-"roof House and Office Wire for Indoor Use in Electric Lighting | 
Wrought Metal Gongs, for Annunciators, Telephones, Etc. Zinc Rods, Battery Copper, Etc. | 


NOS. 19 & 1 CLIFF sTREET. NEW YORK.) 





GEORGE WESTINGHOUSE, Jr., President. ROBERT PITCAIRN, Treasurer. 
C. H. JACKSON, Vice President and General Manager. ASAPH T. ROWAND, Secretary. ey a rn 
HENRY SNYDER, General Agent. € Pelee oS FRESE oe 

THE UNION SWITCH AND SIGNAL CO., —aeaeeees Say a 

; ae = a 

d ae 09 | | t ta om 2 rafee= ets ee oae = $4 4 fae res 

PITTSBURGH, PENNA., ediecintion 1831. Caprrat $1, 500, 000. 
16 Cliff and 241 Pearl Street, New York. 


a“ x : Benes : This C ful attention to T Je raph Wire from the introduction of the 
THE UNION ELECTRIC SIGNAL CO., anv or THE INTERLOCKING SWITCH & SIGNAL CO, | Art of Teperanty, be especially with reference to the conditions necessary to highest electric 
Of Boston, Mass. Of Harrisburg, Pa. Ms 


conductivity, does not hesitate to recommend this class of its products as unequaled in that par- 
SOLE OWNERS AND MANUFACTURERS OF THE ONLY PRACTICALLY SUCCESSFUL SYSTEM OF 


ticular. Being the first to i RE 
ALSO OF and anticipating at an early day the great demand that would exist for that article, they well 
adopted and full certa thod d li for the production of Telegraph as have 
APPARATUS FOR OPERATING AND INTERLOCKING SWITCHES, SIGNALS | oa isbeleu Wire whic ie heculier ry Reale” ‘Sea them may be mentioned the 
AND GATES BY LEVERS, HYDRAULIUS, PREUMATICSOR ELECTRICITY. PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 
BATH, AND THE BELGIAN ROLLING MILL. 


ALSO MANUFACTURERS OF 
7 (In connection with the DoUBLE SIEMENS FURNACE). 
FROGS, CROSSINGS, SWITCHES AND SWITCH STANDS. | All Wire made by this Company for Telegraph or Telephone purposes is thoroughly tested 
| before shipping, with regard to Conductivity, Tensile and Torsion strength, as well as Elongation. 
Prices and terms for Telegraph or Telep one Wire—Plain, Oiled or Geivanized—given upon 


app peotice. 
B.—The qualities known as extra Best(E. B. B.) and Best Best (B. B.) kept constantly in stock 


| 
} 
A CONSOLIDATION OF ae 215 Lake Street, Chicago. 
| 
| 
| 





tay” Plans, estimates and detailed descriptions, iptions, together with references to apparatus in prac- 
tical operation, will be furnished upon application. 
Otice and Works, Corner Fayette Street, Garrison Alley and Daquesne War. 


TELBGRAPH AND TELEPHONE PREMIUM APPARATUS. ONLY $5. 00. 


POLES. NOT THE CHEAPEST, BUT GUARANTEED THE BEST. 


ay [ae The PREMIUM APPARATUS AND OUTFIT 

' a“ Ts ises s “NEW GIANT 

65,000 25 to 60 feet. No. | Quality. = ae we eae ae eet 
‘hese Poles are Live Timt rell seasoned ij) SOUNDER PERFECTED,” and the ‘NE 

The se Poles are Live Timber, well seasoned, Bi) CURVED KEY,” placed upon a splendidly 

rly bap = pig ag ate = m I | H polished base, with a cell of Callaud Bat 

. 7 os, i @ a eee oe Or iui, ee } im tery, Chemicals, Office Wire, etc., for $5, 

= fae Ee ol T ’ when the money accompanies the order. 

Electric Light, Railroad, Telegraph and Tele ied! Waa alts os Che ‘iahdee dite bnd 

phone Companies supplied. Prompt delivery. Adis Tor Sinaetedieh while: ee: Semnbeadstbe 

HENRY C RIPLEY .highest award at the late Centennial Ex- 

-.omM x Y TRY , ‘ my 4 2 hibition over all competitors, and are not 

BAST SAGINAW, MICE: f | es eee the common affairs so generally advertised, 


: = which are dear at any price. Everything 


reliable, and so guaranteed, or money 
SECOND EDITION NOW READY. 






























pat ft 








refunded. 

Since the introduction of the ‘‘ Premium 
Instruments we have sold thousands of them, 
and in every instance they have given entire 
satisfaction, whether used for home prac- 


THE MODERN APPLICATIONS - =w a oe 


| PRICE, COMPLETE OUTFIT, WITH INSTRUMENT WOUND FOR LINES 1 to 15 MILES, $5.00. INSTRUMENT 
WITHOUT BATTERY, 64,20. 
ELECTRICIT Y Cel) of Battery, Complete, 80 cents: Premium Sounder, SeparateBase $2.50; Premium Key, Separate Base, $1.75; Premium Apparatus, 
* Key and Sounder entirely Nickel plated without battery, $5.20 ; Complete Niekel-pla *lédiventent: with battery and outfit, $6.00; 
LS) Sounder, Separate Base, $3.25; Key, $2.00. Money in advance. 
Instruments without battery, sent by mail. 55 cehtsextra. Battery jars cannot be sent by mail. All orders will receive our prompt and carefu! 


BY attention. To prevent delay in shipment, full shipping instructions with town, county and State should be given. Remittances should be 
made by P. O. money order, registered “etter; draft or express, which will insure safe delivery. Send for catalogues and circulars before 


E. HOSPITALI E R. carelalinn elsewhere. 
Sent Post-Paid on KRecelipt of Price, 88.00 PA RT RL CE & CART E RR, 


ADDRESS (ESTABLISHED 1867). 


W J. JOHNSTON, Publisher, | MANUFACTURERS OF TELEGRAPH INSTRUMENTS AND SUPPLIES, 


No, 9 Murray St., N. ¥. No. 114 South Second Street, Philadelphia. 
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WESTERN ELECTRIC COMPANY. 


NEW YORK. 


INDIANAPOLIS, 


CHICAGO, 


OF 


oRS 


MANUFACTURE 


Telegraph Instruments and Supplies, Hotel and House Annunciators, Burelar Alarms and Call Bells, 


Electro-Mercurial 


Fire Alarm, Electric Gas-Lighting Apparatus, Magneto Call Bells, Telephone Exchange Switch Boards, ete. 


APPARATUS OF EVERY DESCRIPTION. 


AND TELEPHONE 


S, 


y 
4 
4 


CABLI 


AND AERIAL 


UNDERGROUND 


QHARLES WILLIAMS, JR. .DAY’S _ 


ecsmua mien AERITE INSULATED 
| Telegraph, Telephone and Electric Light A 
109 Conrt Street, Boston, Mass, WIRES AND CABLES, Insulated Wire 


FOR 


ALFRED F. MOORE, 


MANUFACTURER OF 


MANUFACTURED ONLY BY THE INVENTOR, 


‘AUSTIN GOODYEAR DAY, 
OFFICE: 120 BROADWAY, NEW YORK. 


Telephone, Telegraph and Electric Light, 


AUTHORIZED MANUFACTURER OF OFFICE, LINE, 





AND 
FACTORY : SEYMOUR, CONN, 'ANNUNCIATOR WIRE 
THE AMERICAN | KERITE INSULATION should be used on elec- | 
| peas for any of the following | Magnet Wire anid Flexibie Cordage, 


Submarine, Underground or Aerial Tele- 200 & 202 N. THIRD STREET, 


BELL TELEPHONE C0, graph, Telephone and Electric Light | 


PHILADELPHIA, PA. 


Cables; Office Cables and Lines ; also for | - 


Battery, Burglar Alarm, Fire Alarm, Po- | 
lice and Submarine Blasting Purposes, | 
4 


PALMER, MASS. 


or for any other operation which requires per- 
| fect, indestructible and permanent insulation of 
electric wires. 

A large number of 

ANTI-INDUCTION KERITE TELEPHONE CABLES, 

some of them TWO MILES IN LENGTH, are in use 
in several cities, and are found to WORK PER- 
| FECTLY for that distance. 

Kerite is recommended and indorsed by all 
| leading men connected with telegraphy, tele- 
_ phony, and electric lighting. 
| At the CENTENNIAL EXHIBITION at 
| Philadelphia, Sir WILLIAM THOMSON, the emi- 
| neat Electrician and Scientist, awarded to the 


Kerite Insulated Wire and Cables T os a E G RA ad IH 


| : A DIPLOMA 


Mugneto, Crank and Push Button Call Bel!s 


AND 
Electric Bellis, District Bells and Switches fox For” a “ o peamiowce, and Dura- . i E i E oS by O N E 


Exchanges, Annunciators, etc. 




















a | | 

at pee 8% ‘ For Sale by all Dealers in Telegraphic A/ Bg BR = ; 

Cy | | Materials. J 

A | 

am | Telegrapt @ Wiectrical lnc | | As Good as the best. Special care 

“) ners welt Cae 7 agpantin CLARK B. HOTCHKISS, Gen. Agt. taken in its manufacture. 

~ phene Supplies of every Descriptiar. | 120 Broad way, New York. | Write us for prices before ordering elsewhere. 
| : : pees eet . a on 

’ THE BERGMANN & HAID BATTERY. 


‘ 
4 


THE GREATEST OPEN-CIRCUIT BATTERY IN THE WORLD! 


BERGMANN & CoO. 


NCE 





| 

Q| 

Z, Have now succceded in supplying what has till now been the GREAT DESIDERATUM in Telephone and all open 
lan circuit work. This Battery is not only 

id 

‘a) H S 5 

- The Simplest, Cleanest, Most Economical and Most Durable cf All, 

2 but it overcomes all the existing defects of the Leclanché and other forms bitherto employed. 


’ 
4 


ih It is Small, Neat, Compact and very Portable, Hermetically Sealed, and Guarantecd to form 
‘it no Gases. On this account it requires hardly any attention. - 


IT WILL LAST MORE THAN TWICE AS LONG as any other. IT IS CHEAPER than any otler, 


TRESPO 


PRICE CHANGED TO $1.20, COMPLETE. 





OC »R 


‘Samples sent to dealers and telephone exchanges on application. Send for circular. Liberal Discounts to dea’ers 


BERGMANN & CoO., 


ELECTRICAL WORKS, 
| ea ietreny B ra 292 to 298 Avenue B, corner Seventeenth Street, New Ycik. 


Diameter, 344 inches. 





LYMAN’sS oO. K. INSTRUMENTS. 


ra Ada 
_—_— ii jiiminae? iin ead 

||! NN lll ll j 

\ " ie , 








No. 2 O. K. SOUNDER, 
The above Sounder is warranted to work well where any sounder will. 
Price, $2.60, C. O. D., with privilege to examine before paying for it. 





No. 2 O. K. Key. 
The above Key is a perfect working key, and: has 
pure platinum points. Finished Brass Lever and Rubber 
Cnobs. Price, $1,45, C. O. D., subject to inspection. c 
These are no Toy. Instruments.. We guarantee them to work well where any Key or Sounder will work. Both Key and Sounder lever are 
| brass and nicely finished. ; : , i 5 i ll 
The above Sounder and Key (either on one base or poparate, na getered), one, ng Callaud battery, 1 lb. vitriol, 15 ft. office wire, etc., a 
nicely packed and seht C. O. D., $4.50, with privilege to examine before paying for them. 
S13 you want cheaper Payoh morn send cent Aamap. for our reduced price-list. Will fill all orders the same day we receive them. Address, 


mentioning this paper. 





A. B. LYMAN & CO., 36 South Water Street, Cleveland. O- 


| 
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JUST OUT 
ELECTRICITY 


IN THEORY AND PRACTICE ; 


OR, THE ELEMENTS OF 


ELECTRICAL ENGINEERING. 


sy Lieut. BRADLEY A. FISKE, U. 8. N. 
270 Octavo Pages, 180 Illustratione, 


$2.50. PRICE $2.50. 


This book commends itself to Elec- 
triciansand the Students of Electricity, 
because it aims to forma bridge between 
the many works written on the theory 
of elertricity, and the many works writ- 
ten on its practical applications. Its 
practical value will be seen from the 
following 


TABLE OF CONTENTS. 


(CHAPTER I.—Maanetism.—The Lodestone— Arti- 
ficiil Magnets—-Poles of Magnets—North and South 
Se kins Pules—Magnetic Attraction and Repulsion— 
The Karth a Large Magnet--Magnetic Subsiances- - 
Methoris of Imparting Magnetism—Point of Satura- 
tion—Co-recive Force—Electro-M ets — Magnetic 
luduction—Strength of a Magnet-Pole—Measurement 
of Magnetic Force—Torsion-Balapce—Method of Os- 
cillations—Broken Magnets—Lines of Force—Mag- 
netic Field— WVathematical Explanation of Curves of 
Lines of F ree—Comparative Strength of Magnetic 
raction and Magnetie Repulsicn—The Compass— 

ip 

CHAP TERIL. -Faictionat ELectricitry.—Electrical 
Attraction and Kepulsion—Negative and Positive 
Electricity —Simultaneous Production of Positive and 
Negative Electricity —UCharge--Conductors and In- 
sulators—Quantitative Laws of Attraction and Re- 

yulsion—Unit of a thre ge Induction— 

nductive Capacity—Electricity resides upon the 
Surface —Electric ey ee ee Jars, or Conden- 
sers— Electrical Machines—The Plate bine—The 
Holtz Machine—Other Methods of Producing Elec- 
thicity—Atmospheric Electricity. 

CUA¥ TER IIl.— Work anv PotentiaL.— Definition 
of Work—Unit of Work-— Electric Potential—Electr.- 
fication by Contact—Sir William Thomson's Electro- 
meter. 


CHAPTERIV.—Vo.raic Barrertes.—Simple Vol- 
taic Couple—Polarization—Means of Preventing— 
Mechanical Means: Smee’s Battery—Chemical 
Means—Electro-Chemical Mcans—Single-Fluid Bat- 
teries—The Bichromate Battery—Leclanché Bat- 
ery — Two-Fluid Batteries — Daniell’s — Gravity— 
Grove's—Buneen's. 

CHAPTER V.—Laws or CurrentTs.—Electromo- 
tive Force —Strength of Current—Resistance--Ohm’s 
Law—Unit Strength of Current—Unit Quantity of 
Current—Unit of Resistance—Laws of Resistance— 
Capacity—Unit of Ca acity Practical Units—Prac- 
tical Units of Potential ; of Resistance; of Quantity ; 
of Capacity—Sirople Circuits—Grouping of Cells— 
Long and Short Coil Instruments—Branch or Shunt 
Circuits—Development of Heat by Currents—Joule’s 
Equivalent—Electrolysis—lors—Laws of Electroly- 
sis— Electrical Writing—Electroty piung—Electroplat- 
ing. 

CHAPTER VI1.-SeconDArRy OR STORAGE BATTERIES. 
Laws Governing Electric Sturage of Energy— 
Grove’s Gas-Battery—Vlanté’s Secondary Battery— 
Faure’s Battery —Batteries of Sellon, Swan, Brush, 
Kabath, Maloney and Koyl, Eaton, Starr, Finney, 
Haid, Edison, Keith—Electromoiive Force and 
Chemical Force. 

CHAPTER VII.—Tuermo-E._ectric BATTERIEs.— 
General Description-- Prospects of Thermo-Electricit 


Batteries of Brard, Jablochkoff, Higgs, Randa'l, 
Patterson, Wallace and Davies. 
CHAPTER VITI —E.ecrro-MaqnetisM.— Magnetic 


Nature of Electric Currents—Electro-Magnets—Posi- 
tive and Negative Directions of Lines of Force— 
Ampére's Theory of Magnetism—<Action of Currents 
on Magnetic Needles—Deflection of Conductors by 
Magnet-Poles Magne tic Actions of Currents on 
each other—Forms and Proportions of. Electro-Mag- 


nets—Elect ic Bells. 


ELECTRICITY 


MOTIVE POWER. 


5S -:.t post-paid on Receipt of Price, $3.00. 


Address 


W. J JOHNSTON, Publisher, 


No. 9 Murray Street, New York. 


he Suifolk Electric Mis, Co, 


28 SUDBURY ST., BOSTON, 


MANUFACTURERS OF 





Electric Bells, Striking Gongs, Annun- | 
c'ators, Burglar Alarms, Push But- 
tons. Switches, Keys, Spark 


Coils, Batteries, Electric Gas 
Lighting, and Special- 
ties of all kinds. 


GIVEN 
se ons AWAY AY 


TEOPLE'S FIREOIDE JOURNAL, SRUGLE SD PIRESIDE JOURNAL, 


before known inthe newspaper 


@ har 
cel ‘2 u 
~ aa 4 3s cs nen —- 
5 /pular neeoe Ras Firppside 


business-with that object in view 
we make this unusual offer. On 

beantifully illustrated, a resas most interes anti Ore Sle 
on} journal in tthe world now in its So 
tt bee A 


ON BOB EL YtOe” Weeks am 
Srvy=s 


you your cholce of a pair of beautiful Ear Drops or Sleeve 
Buttons made of that wonderful and c harming new mate- 
rial AMYLOID. This offer good for 80 days, Address 


People’s Fireside Journal, New York. 


"i teee We are Odenaeee’ c ere determined to 
ush our circulation up 
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CHAPTER IX.—Inpuction-CurREenTs.—General 
Description of Phenomena—Direction of Induced 
Currents—Unit Electromotive Force of Induced 
Currents—Ilnduction of Currents py Gain nduc- 
tion-Coils--Extra Currents; Self-Induction—Ruhm- 
korff’s Coil. 

CHAPTER X.—ELEcrricAL MEasue EMENTS.—Gal- 
vanometers—The Sine Galvanometer—The Tangent 
Galvanometer—The erential lvanometer—Sir 
William Thomson's Mirror Galvanometer and Ma- 
rine Galvanometer—The Ballistic Gal 


ee Deprez Ammeter—A mand Per- 
‘s Ammeter and Voltmeter— atid” Perry’s 
Ammeter and Voltmeter— on and Perry’s 


Xprin and Pinion Ammeter and Voltmeter—Volta- 
meters—Zinc Voltameters—Measurement of Resist- 
ance — Methods with Sine and Tangent Galvanometers 
—Differential Method—Wheatstone’s Bridge--Rheo- 
stats and Resistance-Coils—Battery Measurements—- 
Measurement of Interval Resistance and Electro- 
motive Force—Measurement of Capacity... ° ‘ 


CHAPTER XI.—TgeLe@rapuy.—General Descrip- 
tion—The Sounder—The Relay—The Polarized Relay | 
ae Key—The Register—Multiplex cs 

uplex Sree ee Systems— onic 

oleae h of 8: g—Retardation; Elec- 
oe static on —Retardation on Land Lines— Auto- 
matic Telegraphy —General Description—The Leggo 
Syetees—Antographic Telegraphy. 

CHAPTER XII.—Tue Te_eraone.—Reiss’ Musical 
Telephone- Bells Theories—Undulatory Currents— 
Bell's Telephone—Edison’s Transmitter — Edison’s 
Motograph Receiver—Induction Trahsmittefe—The 
Microphone—Induced Effects—Theories of the Mi- 
crophone— Limited Telephonic Transmission—Sub- 
marine and Underground Telephone Lines. 


CHAPTER XIIl.—Tae Etvectric Lient.—Arc 

Li Laghte~ ~—Regulators—Arc Lights in Series—Differen- 
Lamps—Ciutch Lamps—Clock-work Tampe— 

Sablochi ff Candles-- Incandescence-are Lamp: 
The Soleil Lamp—Incandescence Lam é2Btert's 8 
Lamp—Edison’s, Maxim’s, Swan’s, And Lane-Fox’s 
Lamps. - 

CHAPTER XIV.—Execrric Macutnes.—General 
Principles—Different Classes of Machines—Commu- 
tators — Alternate-Current Machines — Continuous- 
Current Machines—Edison’s Machine—Weston’s Ma- 
chine—Gramme’s Machine—The Brush Machine — 
Excitation of Field- Magnets—- Different Methods of 
Excitation —‘* Characteristic * Curves of Dynamos. 


CHAPTER XV.—ELecrro-Morors.—Analysis of 
Action—Different Forms of Motors—Different Dyna- 
mos used as Motors—Direction of Rotation of Differ- 
ent Types—Counter. ~Eiettromotive “Force—Regula- 
ting Electro-Motors—Ayrton and Perty’s Regulator— 
The Electric Hammer. 

CHAPTER XVI.—ELEctTRIc a Se OF 
Power.—General Principles—Electrical Work—Unit 
of El ical Work—Electrical Horse-Power—Table 
of C. G. 8. and English Units—Transmission of 
Power—Radiation of Heat by Conductors— Different 
Systems of tlectric Distri 9 agen System— 
Mu'tiple-Arc System—Multiple-Series and Series- 
Multiple Systems—Accumulator System—Motor- 
Dynamo System—Induction Syste m—Advantages 
and Disadvantages of each System— Maintenance of 
Constant E. M. F.—-Size of Conductors; Sir William 
Thomson's Rule—Generative Efficiency of Macbines; 
Silvanus Thompson’s Rules—Lead of Brushes— 
Electrical Efficiency of Machines; Formulas therefor 
—Efficiency and Maximum Power of Motors; For- 
mulas therefor—Arrangement of Accumulators. 

CHAPTER XVII.—Me TErs. ~-Necessity for Meters 
—Edison’s Meters—Ayrton and Perry’s Erg-Meter— 
The Siemens Power Meter—Ayrton and Perry’s Ohm- 
meter. 

CHAPTER XVIIL.—E.ectric Raitways.—The Con- 
ductor and the Accumulator Systems—General Ad- 
vantages of Electric Railwa s—Railway in the 
Mines of Zankerode—Siemens Railways in Berlin— 
Electric Street-Cars—Systems of Siemens and Field 
—The Portrush Railway—The Accumulator System 
as tried in London—Calculations of Horse-Power, 
ete. 


The book is now ready, and copies 
will be mailed, postage prepaid, on re- 
ceipt of the price. Address either 


D, VAN NOSTRAND, Publisher, 
23 Murray St., and 27 Warren St., New York ; 
OR, 
W. J. JOHNSTON, Publisher and Bookseller, 
No. 9 Murray Street, New York, 


From whom copies of any book pub- 
lished by O. Van Nostrand can alway- 
be obtained at publishers prices. 
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will be mailed to any address in the United 
States or Canada, postage prepaid, 


ONE YEAR FOR §2, 


W. J. JOHNSTON, Publisher, 


No. 9 Murray Street, New York. 
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GIVEN AWAY. 
WE WANT 1,000,000 
Subscribers and we think 

e we shallgetthem. Send 
c. and we will send 
you HOUSE AND HOME, 

a Beautiful Illustrated Family 

Pa y a2 pages, for 

» and in addition will 


ABSOLUTEL Y GIVE— 








you your choice of a pair of Ear Drops, or Sleeve But- 
tons made of that charming and chaste, New Materia’ 
AMYLOID. This offer good for 20 days. 


HOUSE & HOME PUB. CoO., 
252 Broadway, New Yor. 
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THE BUTLER HARD RUBBER CO. 
Electrical Supplies, 


| 33 Mercer St., New York. 


Manutacturers of 


‘Sheet Rubber, Rods, Tubing, Kte., 


RUBBER HOOK INSULATORS. 
Knobs, Switch Handles, 
agnet Covers, Magnet Heads, 
indow Tubes, with Heads, 
Battery Cells, Batte 
And Specialties of any 
Character. 





Syringes, 
equired 


NOW READY. 
ELECTRICAL MEASUREMENT, 


Rheumatism 
Neuralgia and 


ONT Ri for circular. 


Cc. E. SONES & BRO. Cincinnati, Ohio. 
“hb is important to us that you mention this paper. 


Bell Telephone Stocks 


AND 
‘corm and sold by J. 0. enol agg | No. 


The Galvanometer and Its Uses, Tr'Wes ‘ira Strced omcinmath, 0. 


MOREY LOANED ON TELEPHONE STOCKS. 


PLATINUM. 


JOHN H. MUEGGE, 
MANUFACTURER OF ALL KINDS OF 
|\Crucibles and Vessels. Plate, 


Wire, Foil and Sponge. 
Scraps purchased. 
No. 91 Liberty Street, New York. 


French Bat 
for the cure 0 











BY T. D. LOCK WOOD. 


144 pages, handsomely bound, large clear type, | 
and fully illustrated with diagrams of 
covnections, engravings of 
apparatus, etc. 

Price, $1.50. Sent by mail, post-paid, to any 
address upon receipt of price. 













4); 
fi 
very Telegraph. Office, Manager or Tele- if 
are Operator, Every .Telephone Central 

Dietetet Telegraph Manager, Every Stu- 
dent of Electrical Science, Every Person hiv 
ing charge of E'ectiic Light Plant, or otber 
Electrical Arrangements and Apparatus, and 
every Person who takes an interest in Electrical | 


Uni 
Matters of any kind should read - tag 


States 
Mutual 
ACCIDENT 
Association, 
320 Broadway, 
#. %. 





TT. D. LOCKWOOD'’S | 


“Electrical Measurement and te 3 
Galvanometer. 


It is the only book which explains in plain 
English, and without algebraic formule, all | 
about Electrical Measurement and the Use o/ 
Galvanometers, besides giving fully detailed 
and illustrated descriptions of 


GALVANOMETERS AND RHEOSTATS, 


With all diagrams pf connections required in 
using them, and the plain and simple reason 
why for everything. 

In this remarkable book the whole subject of 
Electrical Measurement is made so clear and 
plain that any one can easily understand every 
explanation, and can practically make electrical] 
measurements without difficulty, and especially 
without ‘‘doing” sums in algebra. 
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INSURES AGAINST AQCIDENTS A 


THE RATES OF STOOK COMPA 


$70,000,000 of Insurance in Force. 
Not One Dollar of Indebtedness. 
2,000 Claims Paid. Not One Unpaid. 


Membership Fee, $4; Annual Cost About $12 for $5,000 
Accident Insurance, with $25 Weekly Indemnity. 
$10,000 Insurance, with $50 weekly Indemnity, 
at corresponding rates. 

HOW TO BECOME A MEMBER: 


Write for Circular and Application Blank, 
and when received, fill out your application, in- 
close $4, and forward it to the Secretary at 
| New York, on receipt of which a policy will be 
| promptly mailed to you. 


| CHARLES B. PEET (of Rogers, Peet & Co.), 
President. 
| JAMES R. PITCHER, Roupeteny, 





PUBLISHED BY 


J. H. BUNNELL & (CO, 


112 Liberty Street, 
NEW YORK, 





To whom all Orders should be sent. 








JEROME REDDING & CO., 


30 HANOVER ST., BOSTON, MASS., 


MANUFACTURERS OF 


ELECTRIC BELLS, ANNUNCIATORS, BURGLAR ALARMS, 


Gas-Lighting Acpuaabinn, Improved iad 3 Batteries, abeabad 
Frictional Battery and Burners for Lighting Gas in Halls 
and Theatres, and all other Stoctrical upplies. 


\\\) 





THE ELECTRO-MECHANICAL OR 


STRIKING GONG. 


THE HOTEL ANNUNCIATOR, 


“ Jerome Redding & (‘o.’s Annunciator, in use inthis house, | This Gong is operated by a spring 
gives perfect satis actoin, and i , ee curuien an ideal | strikes three Luundred blows at one 
Annunciator.’’ winding, is absolutely certain in opera- 


zroprnee Bay State 4 EE eteeier, Mass. tion, requires but little battery power, 
and is sold at a very low price. 


July 11, 1883 
RUBBER PIPING OR TAPE. 


The best in use for wrappivg the joints of electric light and other wires. The only tape which 
will fit snugly and make a waterproof joint. Sold at a very low price. Sawple sent by mail. 


PUSH BOTTONS 


Of latest design, nicely polished, made of all varieties of wood, at exceptionally low prices, with 
large discounts for large orders. 

| Send stamp for our new illustrated catalogue, containing much useful information in regard to 
| Electric Bells, Annunciators and Gas Lighting Apparatus, with full instructions for putting up 
and maintaining them, and diagrams showing how to run the wires. Address 


JEROME REDDING & CO., 





30 HANOVER ST., BOSTON, MASS. 
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GEORGE D. ALLEN, — w. |, HOCHHAUSEN, 
General Manager, =T H = —_—— 


Bscelsior electric Co., 
66 & 68 DUANE SL. N. Y. 
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WE ARE THE SOLE OWNERS OF ALL THE VALUABLE 
THE MOST PERFECT SYSTEM OF ELECTRIC LIGHTING 


PATENTS & IMPROVEMENTS OF WM. HOCHHAUSEN. 


Our Machine occupies the least space. 
ae i requires the least power. 
has no equal in steadiness. 
requires no attention. 
Our Lamps are perfect in action as well as or styrene 


ee 6é 


ee 6e 
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AMERICAN — WORKS 


(Formerly EUGENE F. PHILLIPS), 
MANUFACTURERS OF 
PATENT FINISHED 


INSULATED ELECTRIC WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
ELECTRIC LIGHT WIRE. 


Magnet Wire, Patent Rubber-Covered Wire, 
Burglar Alarm and Annunoiator Wire, Lead-Encased 
Wire; Anti-Induction Aerial and Underground Cables, 
etc., eto. 


Office and Factory, 67 Stewart Street, Providence, R. I. 
EUGENE F. PHILLIPS, President, W. H. SAWYER, Secretary and Electrician 





a 





IN THE WORLD. 








THE ELECTRICALSUPPLY UU. 





Factory of the Electrical Supply Company at Ansonia, Conn. 
MANUFACTURERS OF AND DEALERS IN ALL KINDS OF 


Electrical Instruments, Apparatus and Supplies. 


SOLE MANUFACTURERS OF THE 


“DIAMOND” CARBON BATTERY. 


Perfected, improved and patented. Unequaled for Te'ephone or Bell Work. 


PRICEH, COMPLETE, $1.25. 
5) b) 
Subject to liberal discount in quantities. 
SOLE AGENTS IN THE UNITED STATES FOR 


Frederick Smith & Co.'s High Grade Galvanized Iron Wire. 
FROM STOCK IN NEW YORK OR TO IMPORT. 
Circulars and Price Lists free. Correspondence solicited. Mention THE ELECTRICAL WORLD. 


ELECTRICAL SUPPLY COMPANY, 
_No. 17 DEY STREET, NEW YORK. 


THE 


Thomson: Houston Flectrig Co. 


FURNISHES THE 


ONLY PERFECT, AUTOMATIC, SELF-REGULATING SYSTEM 


OF ELECTRIC ARC-LIGHTING IN THE WORLD. 











| In all desirable qualities of Electric Arc Lights the 
‘THOMSON-HOUSTON SYSTEM has no equal. The 


lights are superior In color, and steadiness, and the entire 


apparatus is more economical, efficient and safe, more 





other. 


The Thomson-Houston Electric Co. has been awarded the First Prizes for 


The Best System of Arc Lighting and the Best Arc Lamp 


at the Industrial Exposition in Cincinnati. 


Principal Office, 131 Devonshire St., Boston, Mass. 


New Illustrated Pamphlet will be sent on application. 
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Motors, | The Only Practical A. RR Cc lL I CG Ea #8 5. 


Dynamos, | Electric Motors for 
f Automatic |Family Sewing 
Batteries. Machines. | 


= THE ELECTRO-DYNAMIC COMPANY, 


mg 224 Carter Street, Philadelphia, Pa. os ee ES a lie 
19 EAST 15th STREET, NEW YORK. 2 eae 


SEND STAMP FOR CIRCULAR. My ol”) 


Teil Gl Ba ih 1, © 


15 CORTLANDT STREET, NEW YORK. a bs iG aren 


We are now poms to receive applications and furnish estimates of cost for 


ARC LIGHTS of 2, NOMINAL CANDLE POWER with DYNAMO. 
Also ap lications for the formation of LOCAL SUBSIDIARY COMPANIES. 
Allow liberal Commission upon all orders. 


AGENTS WANTED EVERYWHERE. 
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Send for Circulars and information to We are now manufacturing, intended to give lights of about two-thirds of the power of our usual size of 
are lights. They are fully equal to the ordinary size lights of other systems, and except in the amount 
THE UNITED GLOBE FLECT RIC LIGHT CO., of light are the same in every respect as our other lights, 
e Number r minal se-Pow 
= 1S CORTLANDT ST : N EW YORK _CITY. of Machine. of Are Lights. candle Power. P ae a 

5 10 1,200 6 

6 20 1,200 11 

7 30 1,200 15 

8 64 1,200 35 





Prices ef our machines and lamps the same as our regular list. Our agents will give estimates. 
| We shall commence this month the shipment of 


BRUSH STORACE BATTERIES 


To fill the large orders which have accumulated on our books. We desire to state that these batteries are 


by this Company, just as all the apparatus hitherto sold by us has been; and that the statements of our 
opponents regarding them, which have been so industriously circulated of late, are false in every partic 
ular. 


THE BRUSH ELECTRIC CoO., 


Neo. 379 Euclid Avenue, 
CLEV ELAN D - - OHTO. 


May 12, 1883 


The United States THE WESTINGHOUSE AUTOMATIC ENGINE 


is undoubted!y the most popular Engine in the market for Electric Lighting 
| both for Private Lighting and Public Stations. 


Electric Lighting Co., 
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MANUFACTURERS OF 


Weston Dynamo Electric Machines, 


Maxim Incandescent Lamps, 
Weston Are Lamps, 


Automatic Regulators, Carbons, Electrical Fittings and 


OVER 600 ENGINES NOW IN USE! 
iHLNOW Wad ‘d 'H 0021 ‘SI1VS JOVYIAV 





Fixtures, Safety Devices, Steamship Projectors, Electric S CL 
Motors, Electroplating Machines, te. It costs the least for Foundations. 
. ——— . It will run continuously, night and day. 
i . It creates the least expense for attendance and repairs, 
Office ‘ 59 & 6| LIBERTY STREET, New York. It belts direct, and avoids Countershafting altogether, 
GEORGE W. HEBARD, President, Its Price is Moderate. 


LEONARD E. CURTIS, Secretary. Send for Illustrated Circular and Reference List. 
PH. FERD. KOBBE, Treasurer. 


th tn gi THE WESTINGHOUSE MACHINE COMPANY, 


MARCELLUS HARTLEY, EDWARD WESTON, HENRY B. HYDE, PITTSBURGH, PA. 
ANSON PHELPS STOKES, WALTER T. HATCH, JOHN A. STEWART, Or address, if more convenient, our following Branch Offices : 

CHARLES R. FLINT, HENRY DAY, ROBERT B. MINTURN, ‘ . ‘ , 

LOUIS FITZGERALD. GEORGE W. HEBARD, LEONARD E. curtis, | 9 Liberty Street, New York. 14 South Canal Street, Chicago. 





THOMAS H. HUBBARD. 401 Elm Street, Dallas, Texas. 














